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CHAPTER 1
GENERAL INTRODUCTION
Ever since I first got interested in video games and the stories they told, technological
advances like graphical interfaces, mouse control, and distribution through compact
disks instead of the very limited floppy disks, felt groundbreaking. Since then,
technology in interactive media has progressed much further, and the entertainment
media landscape is changing more rapidly than ever (McKinsey&Company, 2013).
Video games have evolved immensely and now feature vast, lively worlds, and
movie-like productions with stories written by professionals. Movies, on their part,
feature computer-generated environments and even computer-generated characters.
Techniques such as motion capturing further blend the real and artificial worlds
by mapping real human movements and facial expressions on virtual actors. New
technologies, such as Virtual and Augmented Reality, promise stronger immersive
experiences, and the sense of being in a mediated world without noticing the
technology.
One of these emerging technologies is Interactive Storytelling. Interactive Story-
telling pursues the vision of making the experience of narratives truly interactive,
by letting users make meaningful decisions, e.g. influence the fate of characters, and
thus co-create the story. In short: “Interactive storytelling is a medium where the
narrative, and its evolution, can be influenced in real-time by a user” (Porteous,
Cavazza, & Charles, 2010).
While the experience of Interactive Storytelling overlaps in part with experiences
known from playing narrative-laden video games or watching immersive movies,
researchers and designers envision it to become an entirely new type of media. Game
designer Chris Crawford (2005), for instance, claims that Interactive Storytelling
systems are not “Games with Stories”, but instead should be regarded as interactive
simulations of human emotional processes that allow for interaction with the story
itself.
Envisioned applications of Interactive Storytelling often lie in the field of modern
literature and education, for instance for the use in museums, allowing visitors to
1
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take part in historic events. Furthermore, Interactive Storytelling simulations offer
interesting possibilities for clinical applications (e.g. training and therapy).
Reviewing the prior literature on Interactive Storytelling reveals limited agreement
on what Interactive Storytelling exactly is, or what kind of experiences it should
offer. To create compelling Interactive Storytelling applications, it is crucial to devise
exploratory experiments to investigate the way users interact with the applications,
what they experience during this interaction, and what features have the potential
to make Interactive Storytelling entertaining.
When creating Interactive Storytelling applications, one big challenge lies in
integrating the opposing design features of narratives and games. Narratives are
designed to be experienced in a linear, non-interactive fashion, whereas games are
non-linear (e.g., branching, or iterative) as well as interactive. Events in narratives
occur in a fixed order. Authors craft a narrative by choosing the events and their
order with the aim for maximum impact on the recipient’s media experiences (e.g.
character identification, curiosity, suspense, enjoyment). In games, however, having
control over events is important for players (Klimmt, Hartmann, & Frey, 2007).
Dependent on players’ choices and skills, games unfold differently; most games
are designed for replayability and offer many choices and different progressions
through events. Combining these opposite features is a difficult endeavor. The more
game-like an experience is, the less impact the emerging narrative will have, and
the more the narrative is designed for impact, the less options to influence it will be
allowed.
So far, applications that offer both user interaction with a story as well as a
compelling narrative are rare; advanced Interactive Storytelling is mostly a vision for
the future, and current prototypes are far from perfect. Current applications often
focus on integrating a subset of narrative and interactive features without offering a
genuine Interactive Storytelling experience. While the current state of technology
allows for the implementation of believable virtual surroundings, the creation of
lifelike human behavior (artificial intelligence) in virtual characters is still in its
infancy. Advances in machine learning and natural language processing will further
increase the believability of virtual characters, which is crucial to evoke affective
responses in users and to allow for interesting story progressions. Nevertheless,
several commercial products and scientific proof-of-concept applications already
aim to deliver Interactive Storytelling experiences, trying to overcome obstacles of
limited artificial intelligence by scripting virtual characters’ responses to user input.
These early steps in the direction of true Interactive Storytelling are suitable to
investigate what users experience while interacting with such a new technology and
what might make it entertaining.
In this dissertation, we investigate the unique properties that distinguish Interac-
tive Storytelling applications from other entertainment media. The properties of
Interactive Storytelling have been investigated before in the literature, but prior
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work has either focused on small-scale qualitative analysis (e.g., Aylett, Louchart,
Dias, Paiva, & Vala, 2005; Mehta, Dow, Mateas, & MacIntyre, 2007; Milam, El-Nasr,
& Wakkary, 2008; and Schoenau-Fog, 2011) or quantitative studies lacking a com-
prehensive analysis of user experiences (e.g. Hall et al., 2004; Lugrin, Cavazza, Pizzi,
Vogt, & André, 2010). Our goal, in contrast, is to provide a comprehensive analysis
of these properties using a theoretical framework based on entertainment theory.
In addition, as we will argue in this dissertation, Interactive Storytelling needs to
provide users with a sufficient level of entertainment to succeed. For this reason,
our secondary goal is to investigate how user experiences that uniquely characterize
Interactive Storytelling relate to enjoyment. This is crucial for the design and user
experience evaluation of present and future applications, entertainment products
and serious applications alike.
Summarizing, this dissertation aims at answering two main questions:
1. What are the unique design features and user experiences of Interactive
Storytelling that distinguish it from other media types?
2. To what extent do these specific experiences relate to media enjoyment?
1.1 Background of this Dissertation
The journey of this dissertation began within the interdisciplinary European FP7
project “Integrating Research in Interactive Storytelling” (IRIS). While other part-
ners (mainly from Computer Science) worked on different aspects related to the
creation of Interactive Storytelling applications (e.g., artificial intelligence of au-
tonomous characters, automatic camera movement, and software managing the
dramatic pace of a story), our goal was to evaluate the user experience elicited
by such systems. This work therefore includes research on both a theoretical and
empirical level. On a theoretical level, there is a need to first define the concept of
Interactive Storytelling. Subsequently, user experience dimensions from established
interactive and non-interactive entertainment media that we deem of relevant for
Interactive Storytelling need to be selected. On the empirical level, especially given
the relatively early development of the field, we intended to follow an explorative
approach with carefully designed user-centric experiments. This strategy seeks to
better understand Interactive Storytelling, the unique design features, and user
experiences it should offer.
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1.2 Outline of the Dissertation
This dissertation consists of eight chapters. Chapter two and three serve as a
theoretical background, to lay the foundations for the later chapters, and to answer
the first research question. The following three chapters present a series of empirical
studies, conducted to test predictions derived from the theoretical groundwork
on the effects of interaction, replay, and agency on users’ Interactive Storytelling
experiences. These chapters aim to verify our answers to the first research question
and to get insight on the second research question. The seventh chapter will discuss
methodological limitations of the presented empirical studies and implications for
future research. Finally, the concluding chapter discusses all findings and as well as
practical applications of the gained knowledge.
Chapter 2: The Concept of Interactive Storytelling. This chapter intro-
duces the topic of digital interactive storytelling by shortly reviewing the history of
storytelling in video games. Two concrete applications, Fahrenheit and Façade, will
serve as examples for different approaches to interactive narratives. Fahrenheit is
a commercial video game that features some elements of Interactive Storytelling.
Façade is an interactive drama and currently serves as a benchmark for genuine Inter-
active Storytelling. Based on similarities and differences between the two approaches
and previous attempts to define the concept of Interactive Storytelling, I will present
a working definition of Interactive Storytelling, and discuss its components in detail.
The last part of the chapter discusses applications of Interactive Storytelling in art,
culture, education and clinical context.
Chapter 3: Interactive Storytelling User Experiences: Conceptualization
and Measurement. This chapter presents concepts from entertainment theory
and discusses user experiences that we expect to be relevant for the enjoyment of
Interactive Storytelling applications. First, existing research on user experiences
of Interactive Storytelling will be reviewed. Then, based on entertainment theory,
14 user experience dimensions will be selected and presented alongside their mea-
surement. These user experiences have shown to be relevant for established media
such as books, movies, and video games, and are selected for their relevance for
Interactive Storytelling. The resulting measurement battery will be used in the
proceeding empirical chapters. Chapter 3 combines work previously published in
Roth, Vorderer, and Klimmt (2009), Vermeulen, Roth, Vorderer, and Klimmt (2010),
and Roth, Vorderer, Klimmt, and Vermeulen (2010).
Chapter 4: The Role of Interaction in Interactive Storytelling. The third
chapter explores a straightforward question: How do user experiences of interactive
and non-interactive narratives differ? Two Interactive Storytelling applications,
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Fahrenheit (N = 80) and Façade (N = 68), introduced in Chapter 2, were used
to investigate the role of interaction on user experiences, by having participants
either play them like a game or watch them like a movie. Effects of the interactivity
manipulation were analyzed using the user experience self-report measures described
in Chapter 3. We conclude that providing interactivity does not necessarily lead to
intensified entertainment experiences. Findings of Study 1 suggest that usability is a
prerequisite for interaction and narrative related user experiences. Results of Study
2 showed that interactive users of Façade felt significantly higher presence in the
environment than non-interactive users, and experienced more satisfaction of their
expectations, as well as marginally higher enjoyment. However, most other user
experience dimensions were unaffected by the interactivity manipulation. Taken
together, we concluded that providing interactivity does not necessarily lead to
intensified entertainment experiences. Chapter 4 combines two empirical studies
previously published in Roth, Klimmt, Vermeulen, and Vorderer (2011) and Klimmt,
Roth, Vermeulen, Vorderer, and Roth (2012).
Chapter 5: Perceived Agency and Replay Value of Interactive Story-
telling. This chapter further explores the role of interaction, this time in the form
of perceived effectance or agency, to explain the enjoyment of Interactive Story-
telling. We conducted an experiment with Interactive Storytelling application Façade
(N = 50) to examine shifts and continuities in entertainment-related user experience
between first and second exposure to the same system. Our basic hypothesis proposes
a positive effect of repeated exposure on perceived usability of, and effectance in,
Interactive Storytelling systems. Participants interacted with the narrative twice to
see how their increasing experience with an Interactive Storytelling platform alters
user actions and user experiences. User experiences are measured after both sessions
and compared afterwards. The application Façade allows saving user interaction
and system responses as a text file, a so-called “stage play”. The content of the stage
plays from both play sessions was analyzed both manually and by use of automated
content analysis, and coded for meaningfulness of user input as well as for system
responses. We conclude that replay is one way to make agency more visible; at the
same time the perception of agency is highly influenced by the meaningfulness of
system responses. Chapter 5 combines two studies previously published in Roth,
Vermeulen, Vorderer, and Klimmt (2012) and Roth and Vermeulen (2013).
Chapter 6: Global Agency as a Key User Experience in Interactive Story-
telling. Based on the results of the previous chapters, the hypothesis is developed
that the perception of global agency is a key determinant of enjoyment in Interactive
Storytelling environments. Global agency is the awareness in users that they do not
only impact local events (handling physical objects, engaging in social interactions)
but also global events (the story plot, its development, and its outcome). Two
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experiments were conducted, testing the effects of manipulating perceived global
agency on user experiences. The first experiment examined different user roles
(local: “actor” vs. global: “ghost”) in the Interactive Storytelling system Emo
Emma (N = 34). To test the effects of agency, participants played both roles, and
reported user experiences after each session. In the second study, we manipulated
the perception of local and global agency by adding sonic feedback to the commercial
interactive narrative Dinner Date (N = 46). In both studies, gender effects on
user experiences were investigated. We conclude that providing more freedom and
autonomy, as found in the ghost mode, and more meaningful effectance, as a result of
global agency, could be unique drivers for the enjoyment of Interactive Storytelling
applications. Chapter 6 combines two studies previously published in Roth et al.
(2012) and Roth and Vermeulen (2012).
Chapter 7: Methodological Limitations and Implications for Future Re-
search. This chapter discusses limitations of the used measurements, the study
setups, and the samples recruited. A Principal Component Factor Analysis (PCA) is
conducted to investigate whether the 14 selected user experience dimensions indeed
form independent factors, based on the data gathered from all studies. Further-
more, suggestions for future research are discussed, such as the use of implicit and
physiological measurements.
Chapter 8: Final Conclusion and Discussion. Chapter 8 concludes the dis-
sertation with a discussion of the most important findings and what they mean for
the (future) design of Interactive Storytelling applications.
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Note: The English language has no gender-neutral pronouns so the choice to use
the female form, when the gender of the actor is not known or relevant, is simply
a statement to recognize that video game activities and user roles of Interactive
Storytelling are not specifically male-oriented.

CHAPTER 2
THE CONCEPT OF INTERACTIVE
STORYTELLING
2.1 Introduction
When arcade and video games emerged in the 1960s they were quite simple and
contained no storytelling at all (see Kent, 2001). The first generation of games
focused on action, required fast reaction times and offered only competition. There
was no need for a story. A decade later titles like Space Invaders (Taito, 1978)
already included a simple background story to frame its game play: the earth is
about to be invaded by aliens and has to be defended. The player could become the
hero that saves the world or at least a hero that gets a new high score thus making
user actions more meaningful.
Nowadays, most users expect more from their interactive media. Developers
worldwide incorporate conceptual and technological innovations in their titles in
order to reach and involve large audiences. Current video games offer cinematic
experiences. For instance the first person shooter series Call of Duty: Modern
Warfare (2011) puts the player right in the middle of what looks and feels like a
straightforward action movie. The gameplay focus lies on the violent interaction.
The story is linear, rather simple and told in cut scenes that bridge the interactive
missions, set in a limited area. A somewhat more complex experience is provided
by titles such as the open world role playing game Skyrim (2011), from the Elder
Scrolls series. This title offers vast landscapes with beautiful graphics, filled with
non-player characters engaging players into conversations and offering up quests.
Players are free to create their own character and to explore and solve side quests
without following the main story.
Even more linked to narrative entertainment media is the game Heavy Rain (2010),
which allows the player to control several characters in order to save a kidnapped
child. It relies heavily on drama and emotions and is presented in a polished,
state-of-the-art cinematic way. The developers claim their game to be an interactive
movie. As these examples show, current renowned titles focus on providing the best
possible graphics and sound effects, while offering a deeper immersive experience
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by a plenitude of interactive possibilities and more compelling storylines with twists
and believable characters.
One particularly promising field in interactive entertainment is Interactive Sto-
rytelling. In a digital interactive story the player creates or influences a dramatic
storyline by either controlling one or more protagonists or by framing events as a
director. Building on various streams of innovation in computer science, such as
intelligent agents and immersive visualization, scientists and developers are exploring
new modes of artificial expression and media entertainment. Interactive Storytelling
envisions uniting two popular entertainment concepts: interactivity and narrativity,
producing a focus shift from linear narratives to non-linear, interactive narratives.
Interactive Storytelling holds much promise as a new entertainment and learning
experience. Narratives engage learners and help to situate content while interactivity
allows learning by doing and experimenting; offering first-hand experiences which
non-interactive stories do not. Interactive narratives provide a challenging paradigm
shift since they aim at merging two concepts that seem to be on two opposing sides
of a spectrum: the freedom of player interaction focusing on challenge and reward
versus the conventionally written narratives focusing on character relations and
development within a predetermined dramatic story arc.
Despite being theoretically and technologically challenging, Interactive Storytelling
opens possibilities for many applications. Interactive Storytelling can be a way for
games to mature and to appeal to a broader audience that is genuinely interested
in complex and meaningful narratives usually reserved for novels and movies. At
the same time, Interactive Storytelling enables recipients to take part in the story
by becoming one of the characters and interacting with others. Computer-based
interactive applications will offer new ways of presenting knowledge and interacting
with it, which will be useful for learning and therapeutic contexts as well.
With the emergence of these new applications, researchers debate (potential) user
experiences and societal and scientific relevance of Interactive Storytelling. In this
chapter, I will review several definitions of Interactive Storytelling and arrive at the
definition to be used throughout this dissertation. Every aspect of the definition
will be explained in subsequent paragraphs. Once a clear grasp of what Interactive
Storytelling means is established, aspects of the societal and scientific relevance of
the new Interactive Storytelling medium will be discussed.
First however, I shall give a brief overview of the historical context that brought
interactive narratives in entertainment media forward. To illustrate the concept, I
will then present two applications, Fahrenheit and Façade.
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2.2 A Brief History of Interactive Narratives
Although 1960’s video games did offer interactivity, they did so without having a
narrative. Meanwhile the idea of interactive narratives – in this case, Interactive
Cinema – was being tested at the Expo’67 in Montreal. The movie Kinoautomat by
Czechoslovakian director Raduz Cincera (1967) offered the audience the possibility
to influence a story at nine points during the movie by voting for one of two options.
A display showed the distribution of votes and the option that got the most votes
was presented next. However, the two alternative plot-lines converged again at each
next decision point. It is considered to be the first cinematic interactive narrative.
Even though this new experience was considered interesting and promising, the idea
of interactive cinema was not pursued by the movie industry. Nevertheless, as I will
show, the concept was adopted by the video game industry many years later.
In the late 1970s, the game Adventure offered a unique gaming experience by
introducing text based interactions within a game world presented by textual
descriptions. Players used a set of commands (take, talk, go, fight etc.) and
combined it with the environment (take sword, fight dragon etc.). A new genre
of narrative games was created still known today as text adventure or Interactive
Fiction (see Aarseth, 1997).
This genre evolved quickly, new versions added graphics, point and click interfaces
and the so called graphic adventure games became very popular, especially during
the 80s and early 90s. The player typically controls a character, through which
she solves puzzles by using and combining found objects and by interacting with
scripted characters.
One well-known example is the Monkey Island series that started 1990 with The
Secret of Monkey Island (see Figure 2.1). Set in the Caribbean, the story centered
around a young man struggling to become a pirate is filled with witty humor, pop
culture references and puzzles the player has to solve. With each instalment of the
Monkey Island series, the games became more like interactive animated cartoons
with a particular style in both graphics and music. Monkey Island introduced a new
concept of storytelling where players could not get stuck because of wrong choices
or die at all. This was unusual for that time since other adventure games “because
of their narrative simplicity would let players die if they tried to follow a story path
or approach the authors did not include. A common strategy for playing these
unforgiving adventure games was to save early and often, and never to overwrite
saved states, since some player actions could render the game unwinnable. Removing
this kind of frustration opened narrative adventure games to more casual and also
female players. In addition, the polished presentation made adventure games more
appealing to a broader audience (Kent, 2001).
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Figure 2.1: Secret of Monkey Island (1990)
The drastic decline of adventure games began during the mid-90s when action,
especially first person shooter games became very popular. These games offered a
three dimensional environment but only simple stories surrounding the action. The
renowned game Half-life (1998) introduced somewhat interactive cut scenes where
the player could walk around and interact with objects, but could not speak at all.
All non-player characters followed scripted sequences, and the story was linear, no
deviations were possible.
During the 80s another predecessor of modern Interactive Storytelling hit the
market: Dragon’s Lair (1983), published on laser disc and available in public arcades.
Unlike a videotape, the laser disc offered large data capacities allowing moving
images on a nonlinear format. Through scripting users could influence what premade
full-motion footage would be played next. The prominent game Dragon’s Lair offered
a professionally animated movie, designed by a former Disney animator, with very
simple interaction. In each scene the player had to decide where to go next, evade
obstacles and fight monsters by pressing the right buttons (e.g. up, down, left, right)
at the right time. The combination of movie-like scenes and simple player input is
still used in modern games. Usually, these so called quick time events occur only as
an addition to other game play mechanics. In games like Dragon’s Lair, it was the
only mechanic to trigger different scenes.
With the introduction of the CD-ROM in the early 90s, game designers combined
the more sophisticated game play of graphic adventure games with live-action footage
resulting in a very popular entertainment product. Phantasmagoria (1995) was one
of the first adventure games featuring real actors and the first one with a live actor
as the character that the player controls (see Figure 2.2). Due to the large amount
of video data, the highly successful horror adventure was delivered on seven compact
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Figure 2.2: Phantasmagoria (1995)
discs. Some critics pointed out that the script was weak, the visuals too gory and
the gameplay unchallenging for experienced adventure gamers: “A failure as a game
and as an interactive movie, but a groundbreaker for better games” (Mooney, 2003).
Another approach to storytelling was to use live actors for non-interactive cut
scenes that told the story between the interactive parts of the game. While most
games had a linear story, the science fiction space ship combat game Wing Comman-
der IV (1997) offered a simple branching storyline that changed slightly depending
on the success of the player during a mission or his choices while interacting with a
non-player character. While this influenced the difficulty of subsequent missions, it
had no imminent impact on the main story. Only the final scene of the story – a
hearing – offered dialogue options to the player that affected the story outcome by
leading to three different endings. Two of these endings depended on the choices
made earlier by the player.
2.3 Fahrenheit
The cinematic adventure game Fahrenheit (2005) – also marketed under the name
Indigo Prophecy – made extensive use of motion capturing technology and featured
split screen cameras, tracking shots, and cutting techniques known from cinema.
Hence the game developers marketed Fahrenheit as an interactive movie rather
than a conventional adventure game with advanced graphics. Also the interface was
different from previous adventure games. Interaction with objects was designed to be
intuitive and realistic; players had to move the gamepad stick or mouse simulating
interaction with a real object, e.g. left and right movement to mop the floor covered
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with blood. The game used a third person view, so players could always see their own
character. While the game switched camera angles automatically, depending on the
position of the player character, it was also possible to control the camera manually
using the mouse. This enabled the players to look around the character or to position
the camera right behind the character to simplify navigation. When standing still
one could also switch to a first person point of view to see through the eyes of
the own character. Fahrenheit features a cinematic opening scene introducing a
paranormal thriller game with several playable characters. While the player controls
the supposed main character in the first scene, trying to hide a murder he didn’t
want to commit, later the player is put in the position of two crime investigators.
Now she is pursuing the first character she played. By choosing dialogue options,
a technique similar to adventure games, players could interrogate witnesses and
discuss the case with other characters.
Video game players were able to interact with objects not relevant for the story, like
mirrors and toilets, and thus to act out ordinary life situations of their characters like
showering in the morning or watching TV. This was a new experience. Furthermore
the game offered various action scenes making use of quick time events. Like in
Dragon’s Lair, the right buttons had to be pressed at the right time, leading to
successful moves of the character. Failing at these action scenes would end the story
forcing the player to try again.
Different situations had effect on the mental health of the protagonists, indicated
by a small meter going from “wrecked” to “neutral”. Terrifying events had a negative
impact on the simulated mental health, while the discovery of important clues or
other advancement in the game had a positive effect. Everyday activities like eating
or taking a relaxing shower also had a positive impact on mental health, motivating
players to search for and perform these actions. Fahrenheit’s successor Heavy Rain
(2010) was improved especially on a visual level and marketed as the breakthrough
in interactive cinematic narration. The game presents a dramatic thriller with
state-of-the-art sound and graphics. Like Fahrenheit, the player controls several
characters (one per scene) in a story surrounding a serial killer who kidnapped the
child of the main protagonist. However, the influence on the story was mainly driven
by the outcomes of quick time events. Other than in Fahrenheit, the story would
progress if a character died due to the player failing a crucial quick time event.
Even though Heavy Rain uses a more complex branching system of possible story
outcomes, it is still just a modern version of the scripted approach in the rather
simple interactive movies of the 80s.
Dialogues are an important aspect of most stories and while Fahrenheit and
Heavy Rain include interactive dialogues, they have limited impact on the story
itself. The designers had the difficult task to combine the challenge of typical video
game play with an interactive narrative that unfolds based on players’ actions. As
game designer and pioneer of Interactive Storytelling Chris Crawford phrases it:
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“Interactive storytelling systems are not Games with Stories” (Crawford, 2005).
Whereas much research in the field of interactive storytelling is done to be applied
to video games, this dissertation focuses on the idea of Interactive Storytelling that
goes beyond the inclusion of narratives in conventional video games. The following
example will make it easier to understand what an Interactive Storytelling system
can be capable of by focusing on story progression, without the use of traditional
game play mechanics.
2.4 Façade
Just a few months before the release of Fahrenheit, computer scientist Michael
Mateas and his colleague Andrew Stern published their non-commercial proof-of-
concept game Façade, which got very popular in the independent gaming scene and
academic circles. As part of Mateas’ PhD thesis the work on Façade had taken 5
years until the final published version and lead to what they call Interactive Drama.
In their application, there are no murders, no quick time events and no dialogue
options to choose from. Instead, Façade is about a relationship conflict between two
virtual autonomous characters. It relies heavily on dialogue. Through text input,
users can participate in the conversation. They can wait until they are directly
asked for their opinion or try to interrupt the dialogue between the virtual couple.
While the drama unfolds the couple’s relationship problems become more obvious,
secrets are revealed, and the player is repeatedly asked to take sides.
Like in early adventure games, Façade does not make any assumptions about the
role the player takes, other than being an old friend. So the player chooses a gender
by selecting one of the offered names, then the story starts with a black screen and
the audio of a phone call. The player character is invited by old friends, a married
couple. They haven’t met for ages.
The next scene lets the player exit the elevator to their apartment and walk
through a hallway to a closed door where one can hear the couple arguing and being
stressed. With a mouse click players knock at the door and after a short while they
are welcomed with a smile as if there was no tension at all. The graphics look simple
and cartoonish, especially compared to commercial video games of that period. Yet
the facial animations feature believable emotions. Characters and objects are flat,
2D, but blend in with the cartoon style.
Façade features natural language processing, which means that players type what
they want to say and a complex algorithm tries to identify meaning and context by
matching keywords to prewritten answers. This requires a lot of scripting. Every
triggered reaction is played as audio but subtitles are also available. The system
makes use of so called story beats. Each beat lasts about 30 seconds and contains
a set of goals and the dialogue that the characters, Trip and Grace speak. The
Artificial Intelligence (AI) decides how the characters react to the player actions
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by choosing from a set of discourse acts that each beat contains and by displaying
the right emotive facial expression. The AI also takes into account how the player
interacted in previous beats, the personality of the simulated characters and what
serves the dramatic arc.
The player is also able to interact non-verbally by hugging or kissing the au-
tonomous characters. Overacting non-verbally or verbally first creates an awkward
situation with the non-player characters looking irritated and laughing ashamed,
then, when not stopping they’ll get angry and eventually ask the player to leave.
If the player behaves like a socially accepted person would, she can engage in
small talk, drinks might be offered and the dramatic tension increases when Trip
and Grace begin to argue again and ask the player to comment on the actions of
their partner. Players can try to give advice which might influence the couple to try
harder to solve important issues, or which can lead to one or two characters wishing
for a divorce. Since every reaction of the autonomous characters is pre-scripted,
there is a limited amount of content lasting for around 15 to 20 minutes each play.
During one play session, the player only gets to see about 25% of the total content
of the system’s database thus increasing replay value and giving the story more
depths every time it’s played (Mateas & Stern, 2003).
The artificial intelligence based system Façade goes beyond traditional story
branching (as in Fahrenheit, Heavy Rain etc.) and offers a fully-realized, one-act
interactive drama with seamless interaction through natural language processing.
Therefore the system is known as a milestone of technological evolution in Interactive
Storytelling and got a lot of praise: “Façade is one of the most important games
ever created, possibly the most important game of the last ten years” (Adams, 2005).
Crawford (2005), pioneer of Interactive Storytelling claims: “Façade is, without a
doubt, the best actual working interactive story world yet created”. Now, in 2015,
the system is still state-of-the-art and unchallenged in many ways.
So, what makes Façade Interactive Storytelling? What defines the difference
between a story-rich video game and “real” Interactive Storytelling environment?
The following paragraph will review a number of definitions and introduce the
definition of Interactive Storytelling that will be used throughout this dissertation.
2.5 Definition of Interactive Storytelling
Although several authors have made an attempt to explain what Interactive Sto-
rytelling is, a rigorous definition of the concept has thus far not been established.
Rather than giving a definition of Interactive Storytelling, authors often focus on
the process of developing Interactive Storytelling systems or on describing analogies
between Interactive Storytelling and other entertainment media. In the following, I
will use these prior descriptions and attempt to come up with a general definition of
Interactive Storytelling, as well as a definition of its key elements.
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On their project website, computer scientist Marc Cavazza – one of the leading
scholars on Interactive Storytelling – and his team from the University of Teesside,
UK, define Interactive Storytelling as “a long-term endeavour to implement systems
that will create dynamic narratives with which the user can interact” (Charles, 2012).
This summary already describes the essentials of Interactive Storytelling, namely a
system that allows users to interact with dynamic narratives. However, it also defines
Interactive Storytelling as “a long-term endeavour”. While Interactive Storytelling
is indeed following a vision, its very definition needs further specification.
In another description by partly the same authors, Interactive Storytelling is
characterized as follows: “The aim for Interactive Storytelling is to develop interactive
media where the presentation of a narrative, and its evolution, can be influenced
in real-time by a user. A central part of this endeavour is the process of narrative
generation” (Porteous, Cavazza, & Charles, 2010, p. 112). Again the authors focus
on the endeavor; they also suggest that Interactive Storytelling systems should
be regarded as interactive media, thereby placing Interactive Storytelling in the
same category as videogames and web sites. The analogy provided by Spierling
(2005) supports this view, and makes it even more specific, by describing Interactive
Storytelling as an entertainment hybrid between movies and video games. Based on
these definitions, we should conclude that Interactive Storytelling is envisioned to
belong to the class of interactive entertainment media.
If Interactive Storytelling is an entertainment technology, just like video games
and movies, its main purpose is to entertain the user. Similarly, while there are
serious games with the goal to transfer a learning message about the real world, most
games are meant to entertain. And, while there are documentaries and movies meant
for learning, the majority of movies are aimed at entertainment experiences. The
first complete Interactive Storytelling system Façade is an interactive drama that is
made as a proof of concept of an entertaining Interactive Storytelling application
(Mateas & Stern, 2003). The goal of drama is to entertain: “From the start it has
been the theatre’s business to entertain people” (Brecht, 1974). At the core, any
Interactive Storytelling application has to be entertaining if it wants to engage users,
especially if one goal is to transfer a message or knowledge. This is true for an
engaging Interactive Storytelling attraction in a museum, an Interactive Storytelling
learning application for children or a pure entertainment focused Hollywood like
Interactive Storytelling experience.
Most available Interactive Storytelling definitions do not go into detail what kind
of systems should be realized. In fact, there are many possibilities to realize some
form of interactive stories (e.g. as found in improvisational theatre, pen & paper role
playing or game books). However, the term Interactive Storytelling as commonly
used by a large community of scientists describes Interactive Storytelling with
computer based systems. Such computer based systems can be desktop computers
using common hardware. They can also be complex virtual reality systems that
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make use of head mounted displays or so called CAVE instalments. In a CAVE
high resolution projections are displayed on the walls of a room in which one or
more users interact, wearing 3D glasses combined with head tracking systems (e.g.
Ohno & Kageyama, 2007). Computer based systems can also be augmented reality
systems that use real environments as stages for virtual characters, which can be
seen through special hardware or software (e.g. using smartphones). However, a
definition of Interactive Storytelling should not name the range of possibilities for
developing such a system, but should mention the minimal requirements for an
Interactive Storytelling system to be regarded as such. In the paragraph below I
will argue that the presence of a (usually AI-driven) story-telling engine is one of
the requirements.
It seems straightforward to define Interactive Storytelling as computer-based
interactive entertainment media. However, what makes it stand out against other
forms of computer-based interactive entertainment media, most prominently, video
games? Most authors suggest that Interactive Storytelling systems differ from video
games because of their focus on narratives. For instance, Braun (2003) defines
Interactive Storytelling “as the interactive mimetic presentation of a Novella”. To
understand this definition one must know the author’s understanding of story,
mimetic presentation and Novella.
In the following, I will present a general, and feasible, working definition of
Interactive Storytelling to be applied in this dissertation, based on the concepts
proposed by Braun and others.
2.6 Definition of Interactive Storytelling Used in this
Dissertation
In this dissertation I will apply the following definition of Interactive Storytelling.
The subsequent paragraphs will then focus on the different key elements of this
definition.
Interactive Storytelling is computer-based interactive entertainment me-
dia that allow users to intentionally influence a non-linear narrative,
mediated by a storytelling engine.
Interactive Storytelling is computer-based. A lot of non-digital forms of
Interactive Storytelling (such as improvisational theatre, pen and paper role playing
games, live action role playing and game books) exist. Nevertheless, the term
Interactive Storytelling as used in this dissertation and as it is used within academia
such as the Computer Sciences refers to digital Interactive Storytelling: Interactive
Storytelling mediated by a computer. Another common term that narrows the
concept is Interactive Digital Storytelling (IDS).
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Interactive Storytelling is interactive. It seems trivial to require Interactive
Storytelling systems to be interactive. However, interaction is a broad and often
misused term that needs further exploration, especially in the context of interactive
narratives.
From a sociological perspective interaction is seen as “the relationship between two
or more people who, in a given situation, mutually adapt their behavior and actions
to each other” (Jensen, 1998, p. 188). Since Interactive Storytelling is computer-
based, interactivity has to be regarded as part of human-computer interaction in
which at least one interaction partner is a computer system or computer-controlled
character. Such interactivity we see in single-player video games. What is called face-
to-face communication in a social context becomes face-to-interface communication
in a computer mediated setting. Communication science introduced the concept of
interactivity as a conjugation of interaction and regards interactivity as a special part
of communication. Traditional media, such as books, movies, press or broadcasting
are not interactive. Here, information is transferred in a one-way direction, from
the medium to the user. The user can not influence the information or presentation
in the medium.
Nowadays, the concept of interactivity is used often, especially in multimedia
or web applications; however it is used with only few or no attempts to define it
(Downes & McMillan, 2000). For instance, Steuer (1992, p.84) defined interactivity
as “the extent to which users can participate in modifying the form and content of
a mediated environment in real time”. While it is debatable whether interaction has
to happen in real time (think of the delay when using email for communication)
the immediate, two-way exchange is crucial for most interactive media, especially
when direct feedback from a computer system is expected. When interacting with
a character in an Interactive Storytelling application, users will probably expect
the computer to register and react to user input instantly. A system that processes
and therefore delays its reaction will most likely break the experience of natural
interaction as it is perceived between humans.
A popular definition of interactivity in Communication Science stems from Rafaeli
(1988): “Interactivity is an expression of the extent that in a given series of commu-
nication exchanges, any third (or later) transmission (or message) is related to the
degree to which previous exchanges referred to even earlier transmissions” (p. 111).
Thus, Rafaeli differentiates interactivity from a simple reaction to user input, e.g.
when a message is related only to one immediately previous message (reactive). If a
message is not related to previous messages it is considered non-interactive. Posting
an individual entry on a blog is not interactive. Posting an entry and then replying
to those who comment is interactive.
Downes and McMillan (2000) define interactivity as a multidimensional construct,
with each of the dimensions being a continuum. Although it goes quite far into detail
with respect to their construct definition, the concept of dimensions as continuums
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seems appropriate, since there are systems that allow for more interaction and in
different ways than others. This is also true for Interactive Storytelling applications,
where the quality of story interaction varies. Chris Crawford (2005) sees interactivity
as a “A cyclic process between two or more active agents in which each agent
alternately listens, thinks, and speaks” (p. 30). The quality of interaction depends
on the quality of each of the subtasks (listening, thinking, and speaking). Interactive
Storytelling is about communicating intentions, ideas, questions, and emotions
between agents. In the context of Interactive Storytelling Crawford’s definition is a
very useful approach, which extends the series of communication exchanges as found
in Rafaeli’s definition by putting emphasis on the information processing that is
needed for interaction. This is reminiscent of Watzlawick’s theory on communication
(e.g. Watzlawick, Beavin, & Jackson, 1967), in which he elaborates on the cyclic
aspects of human communication that cannot be dissolved into plain causation
and reaction strings. Every communication partner experiences his or her actions
as reactions to the input of the other. The quality of understanding relies on the
interpretation of information and context, influenced by cues such as emotions (tone
of voice) and non-verbal communication (gestic, mimic). To communicate with
a computer system or virtual agent the complexity of communication has to be
reduced to enhance the quality of understanding (Crawford, 2005).
Interactive Storytelling is entertainment media. Like video games and
movies, Interactive Storytelling is a form of interactive entertainment media (Spier-
ling, 2005). An entertainment system is a form of media that is capable of inducing
the feeling enjoyment in the user. Vorderer, Klimmt, and Ritterfeld (2004) argue
that enjoyment is at the heart of entertainment and that it occurs through the
experience of pleasure. As such, Interactive Storytelling systems should be seen
as aiming at creating the feeling of pleasure in its users; for instance by inducing
exhilarating feelings of curiosity and suspense. Chapter 3 will give a more detailed
view on entertainment theory and expected user experiences.
Interactive Storytelling is supposed to combine the best of the two entertainment
worlds of video games and movies. For a video game (and its developers), player
enjoyment is the single most important goal. Audience satisfaction is the goal of
most movies, especially in the mainstream movie industry. Both video games and
movies elicit sensations that are experienced as pleasurable. According to Sherry,
Lucas, Greenberg, and Lachlan (2006), people play video games for the challenge, for
the competition, for the social interaction, because it provides diversion, it triggers
arousal, and it stimulates fantasy. Both games and movies allow the recipient
to identify with depicted characters. Whereas games allow the user to control a
character directly, movies focus much more on interpersonal relationships, emotions
and emotional character evolvement. However, the two media bear several important
similarities: They are both “simulations” that offer interesting new experiences
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in a safe setting. Anderson (1996) says: “A motion picture makes it possible for
viewers, in a purely cognitive space, to test the efficacy of certain strategies and feel
the exhilaration of victory, the relief of a ‘close shave’, or the devastation of defeat
without the risks that would attend that behavior in the real world” (p. 114).
Testing strategies, experiencing victory or defeat in a safe setting is very similar
to the meaning of play, with the exception that storytelling in a novel or movie
remains in the cognitive space. Within his psychological theory of playful action,
Oerter (1999) describes play as intrinsically motivated and highly attractive. Play
is implying a change in perceived reality as players construct an additional reality
while they are playing. Children’s play can be observed as storytelling; they play
make-believe. By agreeing on the rules of a make-believe game, suspension of
disbelief is a tool to not see reality as it is but to accept metaphors. A set of chairs
will become a plane, a stick a sword and sand a delicious cupcake. Children make
up stories they are part of. Playing a character to entertain, to test reactions of
others, to distract (mood management) or to live feelings they want to experience.
Children seem to know the importance of storytelling by instinct. Storytelling and
play are connected by sharing similar meanings and mechanisms. Storytelling was
probably one of the earliest forms of entertainment and is still the most important
one. Tooze (1959) claims that stories will “always be one of the great means of
communication between man and his fellow man” (p. 15).
Furthermore, motivation and enjoyment of actions have been linked to the Self-
Determination Theory (SDT; Ryan & Deci, 2000). SDT is an overarching theory
about the motivation of actions, especially intrinsic motivation. According to SDT,
people are motivated to pursue actions that satisfy their three fundamental intrinsic
needs for autonomy, competence, and social relatedness. Actions that satisfy these
needs are intrinsically enjoyable. A growing body of research argues that video game
enjoyment results from the satisfaction of these basic needs, too (Ryan, Rigby, &
Przybylski, 2006).
Play in video games is entertainment. Experiencing narratives in the form of
movies, books, comics and especially in playing out narratives is at the core of
entertainment. Thus, the key experience of (successful) Interactive Storytelling
applications will be entertainment as well.
Interactive Storytelling allows users to intentionally influence a non-
linear narrative. The idea that Interactive Storytelling allows users to affect
non-linear narratives is fundamental to Interactive Storytelling. The concepts of
narrative and linearity are far from trivial and require further elaboration.
Narratives. While there are several approaches to define narratives, Rudrum
(2005) shows that most define a narrative as “the representation of a series or
sequence of events”. Rudrum argues that this definition is flawed because it would
22 | Chapter 2—The Concept of Interactive Storytelling
also include step by step instructions on how to build a model plane. Eventually he
concludes that the term narrative depends on its contextual use and that there is
no universally valid definition.
While the terms story and narrative are often used as synonyms, some authors use
them differently. Forster (1927) defines a story as “a narrative of events arranged in
their time sequence”. He gives the following example “‘The king died and then the
queen died’ is a story”. According to him a story “can only have one merit: that of
making the audience want to know what happens next”. A narrative, Foster argues,
is the way a story is told. Unlike Foster, in this dissertation I will not formally
differentiate between the terms story and narrative.
A narrative consists of events that include stages, characters, props and a plot
that ties these events together in a coherent way. A plot is similar to a sequence of
events but emphasizes on the causal relationship between these. Forster: “‘The king
died, and then the queen died of grief’ is a plot. The time-sequence is preserved,
but the sense of causality overshadows it”. A narrative is a way of organising spatial
and temporal data into a cause-effect chain of events with a beginning, a middle
and end that embodies a judgement about the nature of events (Branigan, 1992).
In the following I will present two popular patterns of story structure that can be
found in narratives reaching from early myths over Greek drama to contemporary
novels, movies and video games.
Three Stage Act. Following Aristotle’s three stage act, the beginning introduces
the setting (exposition), the characters and the situation they find themselves in
(conflict) and their goals (Aristotle, 330 BC).
The beginning evokes curiosity and causes interest for the audience and leads to
the middle part of the story. In Greek drama, the beginning contains an obvious
turning point that drives the main character from his “normal” life toward some
different conflicting situation that the story is about.
The middle part describes the story progression in detail through a series of
complications and obstacles that create rising and falling tension. At the same time
it consists of a continuously rising tension up to the climax. The story comes to
life through the thoughts and emotions of its characters and allows for empathy
with them. These dramatic events can be used to manipulate the emotions of the
audience, and the level of tension they feel through engagement with the characters
as they “live out” the story.
In the ending part, the climax situation is resolved and loose ends of the story are
wound together (solution). As a result of this resolving, tension rapidly falls (see
Figure 2.3).
Field (1979) describes in his book “Screenplay” how modern screenplays base on the
Three-act structure, using it as a paradigm for dramatic structure. The story of the in-
teractive drama Façade is structured as a classic Aristotelian plot arc (Mateas, 2001).
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Figure 2.3: Aristotle’s classic structure of a drama (based on Aristotle, 330 B.C.)
The Hero’s Journey. Another popular character arc is the Hero’s Journey. The
basic structure of many classical myths and stories around the world share a common
narrative pattern which Campbell (1988) coined as the monomyth. Today still, many
popular novels, movies and video game narratives follow this narrative pattern.
In the beginning of this pattern, the main character is introduced as part of her
ordinary world. She is faced with everyday life challenges until she is confronted
with a different situation that is not solvable by common actions. With the decision
to accept the challenge the hero’s journey begins. This constitutes the middle part
of the Hero’s Journey. It leads to several severe situations, confronting the main
character with surprising tasks and challenges that she has to overcome and that
make her a hero. Often the main character is accompanied by other people that
assist her.
In the end, the story accumulates in a dramatic climax. This decides the end
of the story in which the hero is victorious, rewarded and returns to her ordinary
world or is defeated.
Both the three act structure and the hero’s journey contain conflict and character
development at heart. Stories are about how characters react to events. Stories
are a depiction of human life in a dramatized, condensed and idealized way. This
might explain the central role of storytelling in human communication: Stories are
a way to learn about culture, role models and behavior in different situations. Thus,
stories about people and how they deal with challenges can be a useful tool in that
they help to deal with fears and fantasies. For example, myths show us how to live a
meaningful life (Campbell, 1988) and fairy tales help us develop our inner resources
in order to cope with issues of growing up (Bettelheim, 1976).
Psychologist Bruner (1991) argues that the experience and memory of human
life events mainly is organized in the form of narratives: anecdotes, excuses, myths,
reasons for doing or not doing something and so on. Human communication makes
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intensive use of storytelling; we use it as parables and examples to illustrate points.
Narratives are possibly not only a form of representing reality but also of constituting
it (Bruner, 1991).
Intentional influence. An interactive story offers the possibility to experience
a fictional reality while being able to act in it. Following dramatic paradigms of
storytelling, Interactive Storytelling should be about how the player reacts to the
conflict of the story world, and how the system reacts to player choices in return.
Following the elaboration on interactivity, human-computer interaction relies on
understanding the meaning of actions by the other actors, the intention.
Salen and Zimmerman (2004, p.58) cite Cameron: “Interactivity means the ability
to intervene in a meaningful way within the representation itself, not to read it
differently”. To avoid confusion between the meaning of interactivity and mere
reaction or activity, it also helps to look at Janet Murray’s definition of agency
to describe the nature of interactivity: “Agency is the satisfying power to take
meaningful action and see the result of our decisions and choices” (Murray, 1997,
p.126).
Accordingly, the action of the user has to make sense as well as the reaction of the
system. A story telling engine (see paragraph below) has to understand the user’s
intention and come up with a believable reaction. Or, at the very least, the system
should give the perception of understanding. It should not produce erratic, random
or pre-determined responses. Instead, an advanced system should respond flexibly,
meaningfully and logically to the input of the user.
Non-linear narratives. An interactive story has to be non-linear by nature to
allow for meaningful user input and a variety of reactions. According to Spaniol,
Klamma, Sharda, and Jarke (2006), traditional digital storytelling has been referred
to as having a linear type of storyline whereas interactive digital storytelling has
been defined as being non-linear or dependent on the user’s actions instead of a
static script or plotline.
There are different ways how digital systems may approach non-linear stories. For
Interactive Storytelling we have to distinguish the level of technological complexity of
these approaches. Most older systems make use of branching. Branching narratives
can be imagined as tree branches: The trunk shapes the beginning or backbone of
the story. Non-linear action possibilities in the narrative stretch at certain judgment
points as branches towards the outside. See Ip (2011a, 2011b) for a review on
narratives in videogames.
In principle, the user might have the perception of agency even in linear storytelling
if she is tricked to always choose what is prepared for the linear story without
discovering dead-ends. One approach to give the perception of agency while actually
limiting the amount of possible story branches is the fold back story structure. It is
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a compromise between linear and non-linear storytelling by letting branches at a
certain point of a story fold back to a linear storyline. This is common for video
games that leave the player the choice on how to solve a situation or to explore a
substory, while the meaning for the overall story arch remains the same; the outcome
always leads back to a predefined linear storyline.
Another way to achieve non-linear storytelling is procedural generation, which
means that content is created based on the interplay of algorithms. Such emergent
narratives make use of complex systems that can be understood as simulations of
characters and their environment. Based on many algorithms which define how
characters feel and behave, unscripted situations occur that can constitute a form of
narrative (Walsh, 2011). Such complex Interactive Storytelling systems allow for a
plenitude of interaction possibilities that create (unique) non-linear narratives.
Interactive Storytelling is mediated by a storytelling engine. Following
the definition of interactivity, an Interactive Storytelling system has to allow the user
to interact intentionally – allowing the user to “speak” while it “listens”. The systems
then processes that input, taking into account many factors regarding content and
context before it reacts and “speaks” to the user in return. Thus such systems have
to be able to understand user input, which is especially challenging when the input
is language based and not a limited set of predefined actions (Crawford, 2005).
What is a relatively easy task to a human being is almost impossible to a computer
system that has a very limited natural language understanding, no “common sense”,
and limited background and contextual knowledge. When a parent invents a story
for a child, the child will ask details about characters, add ideas on how characters
response and the story progresses. The parent has to make up or alter a planned
story on the fly, while still following a dramatic arc. The parent must control
everything, play out characters, and determine how characters would react to certain
situations. To create an interesting story, one needs to be creative and have a rich
imagination. Also, one has to be flexible and inventive enough to come up with a
complete new story progression or to steer the story back in the originally planned
direction.
Complex non-digital interactive storytelling can be found in improvisational
theatre, where a group of people create stories together. Or in storytelling games
that make use of additional rules, and add the element of luck by either drawing
cards or rolling dice. Very popular versions are Pen and Paper role playing games
like The Dark Eye or Dungeons and Dragons. Here, a so-called game master controls
the story world in which players can interact. She has to give context, paint the
setting, interpret player input and narrate the events as they play out. Another kind
of non-digital interactive storytelling is Live Action Role Playing (LARP), where
players act out their character as realistic as possible.
What in all these settings, the parent or a game master takes care of, an Interactive
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Storytelling engine has to take care of as well. To accomplish this, most systems
make use of so called scripts. Scripts are a concept from psychology that describe
a set of expectations and behavior roles that make mental processing easier by
predefining common situations. A famous example is the restaurant script which
includes the actions when entering a restaurant. We search for cues whether we have
to wait until being seated and then just follow the script to order, pay etc. When
in a foreign country, foreign scripts need to be learned to reduce cognitive demand.
Scripts guide us through what is supposed to happen and how to interpret actions
of others. For their work on natural language processing Schank and Abelson (1995)
made use of such a scripting system.
A simulated character relies also on some form of scripting, telling it what to
do in a certain situation. A script requires that the right situation is determined
beforehand. An interactive story does not just require characters, but believable
characters. Choosing the wrong script would destroy the story immersion. In the real
world, we call people strange or even crazy if they behave other than the normative
script. In a story, similar feelings might be triggered - or even more likely the user
would assume that the system is broken. Storytelling engines involve work and
insight from many disciplines. Kim, Moon, and Han (2011) summarize the essential
components for an Interactive Storytelling system (see Figure 2.4):
1. Narrative structure
Contains the basic elements for processing and expressing stories as defined
earlier. The narrative structure also contains characters, their intentions and
relationships with other characters as well as resulting conflict.
2. Script language to embody narrative structure
A system, where the narrative structure is expressed in the type of languages
which authors or programmers can understand so that the computer can
process it. This component contains the routines that are capable of making
sense of user input in the context of a certain narrative structure.
3. Story generator and authoring tool assisting in generation of story and narrative
structure even without professional knowledge of programming languages
A development environment should be supported, which allows story makers
to create stories easily even if they do not have knowledge of script languages.
The story generator interprets author input information as narrative structure,
converts into a script language and then generates the story based on it.
In summary, in the paragraphs above I specified what the key elements of Inter-
active Storytelling are. Spierling, Grasbon, Braun and Iurgel (2002) distinguish
between interacting with the story creation versus interacting with the storytelling.
According to these authors, interactive storytelling relies on a predefined story with
a specific plot, containing facts and events. Only the way the story is told - its
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Figure 2.4: An Interactive Storytelling system (Kim, Moon, & Han 2011)
presentation - is influenced by the user. In interactive story creation, the user is part
of the story creation itself and influences how the story evolves in order to (co)create
a plot. However, the term Interactive Storytelling in capital letters describes the
whole field, including both approaches.
2.7 Serious Applications of Interactive Storytelling
Interactive Storytelling is a promising entertainment medium, bringing together
the best of two worlds: The narrative ambitions from movies combined with the
interactivity from video games and other such media. Interactive Storytelling also
allows for interesting applications in the fields of art, culture, learning and therapy.
2.7.1 Interactive Storytelling, Art and Culture
Schank and Abelson (1995) argue that “stories about one’s experiences, and the
experiences of others, are the fundamental constituents of human memory, knowledge,
and social communication”. Almost all human knowledge is shared via stories and
therefore also memorized as stories. According to these authors, sharing stories
serves as reconstituting memories that form the basis of the remembered self and
when sharing within social groups also defines particular social selves. “Museums are
about cultural artefacts that are chosen and displayed in a way that they incorporate
the narratives about history, nature, technology, culture and science” (Greef &
Lalioti, 2001). These authors introduce a concept of interactive storytelling by
making use of virtual identities in virtual environments to create interactive cultural
experiences.
Danks, Goodchild, Rodriguez-Echavarria, Arnold, and Griffiths (2007) see Interac-
tive Storytelling as a promising way to improve interaction at museums. In line with
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Mandler (1984) they say that “storytelling is deeply embedded in human learning,
as it provides an organization structure for new experiences and knowledge”. Across
cultures and over time it is consistently found that people can organize information
better when it is recounted in the form of a story. Therefore, Interactive Storytelling
technology is best used in a museum environment when it follows the aims and
objectives of its host. To be useful on an educational level a series of general learning
outcomes should be fulfilled by using the new technology, e.g. the improvement
of knowledge, understanding, and skills while offering an inspiring and creative
entertaining experience that might also affect the attitude and values of visitors as
well their behavior and future activities.
2.7.2 Interactive Storytelling and Learning
The United States Army uses interactive simulations to teach soldiers the cultural
differences in foreign countries in order to improve their cultural awareness and
empower them to interact more efficiently by avoiding common mistakes. The virtual
Iraq and Afghanistan cultural awareness simulations use the same graphics engine
as the America’s Army game but they are not video games. In these simulations the
soldier enters a foreign village, shown from first person point of view. His objective
is to learn the social structure and cultural behavior codes, so he can identify the
most important issues and work with the community. The virtual villagers form
opinions on the player, based on his behavior and discuss it among themselves. The
user in return is asked by the simulation to grade the perceived emotions (anger,
fear, gladness, neutrality) of the different villagers (ter Haar, 2005).
Even though a simulation is no substitute for real world experience, virtual
environments offer a better learning environment than for instance a fact sheet does
to safely demonstrate key principles that later can be honed in the field. A study of
Boltman (2001) shows that a spatial computer presentation of a children’s picture
book with animated panning and zooming between pictures, increases elaboration
and recall abilities of children (ages 6 to 7, N = 72) when compared to the paper
version or a non-spatial computer presentation. This suggests that new story
technology engages children more intensively and with more lasting impressions.
Aylett, Louchart, Dias, Paiva, and Vala (2005) present their Interactive Storytelling
system FearNot! in which children play the invisible friend of a pupil that is involved
in mobbing as a victim or a bystander. The user is asked to support the virtual
pupil with suggestions on how to react to certain situations. Dependent on the
character and emotions of the simulated figure, the virtual pupil reacts to the user’s
suggestions. Users can witness how the story plays out based on their interaction.
Aylett reports that many children were surprised and sometimes frustrated that the
autonomous characters did not always do as they were told or suggested to. They
were probably used to the direct control mechanisms of common video games and
not to autonomous agents. FearNot! uses the concept of emergent narrative, in
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which the simulated characters have certain (conflicting) goals they try to achieve
and in which their behavior is computed on the basis of many factors. The children
that used the software could learn what a good reaction to mobbing is in theory
but also that actually dealing with mobbing depends on the character of a person,
making situations much more differentiated.
2.7.3 Interactive Storytelling and Clinical Use
The following two applications serve as examples for the clinical use of Interactive
Storytelling. Bers et al. (1998) explored the use of an Interactive Storytelling
system for children as a way of coping with cardiac illness, hospitalizations, and
invasive medical procedures. They used SAGE, a storytelling construction kit that
supports children’s creations of their own interactive storytellers and engages them
in expressing their feelings in a playful context.
Dumas, Szilas, Richle, and Boggini (2010) present an Interactive Storytelling
application that is intended to help teenagers cope when a parent had a traumatic
brain injury. The application comes as a simulation of the family within a typical
family home setting, presented with an advanced graphics engine. The user is
confronted with several common situations (e.g. a guest comes to visit, unknown to
the brain damaged person who is easily confused) and has to deal with the functional
limitations of the brain damaged person by seeking advice from family members.
2.8 Conclusion
In this chapter, I have reviewed the concept of Interactive Storytelling: its history,
definition, key elements, vision, prototypes and (future) applications and societal
relevance. We live in an entertainment age and new forms of entertainment are
constantly being created. “Never before in human history has so much entertainment
been so readily accessible, to so many, for so much of their leisure time as it is now,
primarily because of the media of communication” (Zillmann & Vorderer, 2000,
p. vii). Bryant (2004) identifies the study of entertainment as one of the most
important challenges currently faced by communication theory and research in the
21st century.
Studies on the user experience of Interactive Storytelling systems expand enter-
tainment and user experience research into the fields of new interactive media. The
social research on user responses to Interactive Story prototypes can build bridges
between the technology-driven research on new media systems and social science
perspectives on media entertainment, learning, and other domains.
Technology development of Interactive Storytelling systems advances constantly
and will greatly enrich narrative-based user-experiences in the near future. Yet, the
conceptualization and empirical assessment of how players respond to an interac-
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tive narrative and their own role within the game story is underdeveloped. The
combination of a strong narrative with broad and meaningful interaction will likely
offer a great variety of experiential dimensions in user responses. What will using
modern interactive stories feel like? So far, it is not well understood which qualities
of enjoyment Interactive Storytelling can facilitate, which is due to both a lack
of theoretical-psychological reasoning and of empirical exploration. The diversity
of interaction and narration and its fusion within Interactive Storytelling requires
solid conceptual reflection of existing approaches in game enjoyment and media
entertainment in order to gain a viable understanding of players’ experiences in
narrative-rich environments. As a consequence the lack of quantitative studies calls
for concept-based empirical measures.
Knowledge about the user experience of interactive stories is also valuable to
improve game design and Interactive Storytelling technology development as not
much is known from an applied and commercial perspective either. Given the rapid
dynamics in Interactive Storytelling technology development, concept-based user
experience measures are also important to help system designers in making decisions
which types of (preferable) user experience to go for and which technology options
to select accordingly.
The acceptance of future Interactive Storytelling systems by lay audiences and
their commercial success will certainly depend on whether or not they achieve to
satisfy the target audience expectations and meet user capabilities as well as users’
emotional preferences. It is therefore important to consider psychological perspectives
on how users respond to current Interactive Storytelling systems in order to advance
basic research in media entertainment and entertainment computing. At the same
time understanding these psychological perspectives will assist to ground design
decisions and future technology developments in order to achieve user acceptance
and economic success. Since entertainment qualities are also important for other
fields such as learning and therapeutic use, insight gained in user experiences of
Interactive Storytelling systems is also very valuable beyond pure entertainment
applications.
CHAPTER 3
CONCEPTUALIZATION AND
MEASUREMENT OF USER EXPERIENCES
3.1 Introduction
There is a strong tradition in the social sciences and in the humanities to investigate
user experiences of readers and viewers of entertainment media. In video game
research, for example, several research groups run large-scale studies, systematically
measuring user responses to video games (e.g. Ryan, Rigby, & Przybylski, 2006;
Klimmt, Hartmann, & Frey, 2007; Ferguson, Garza, Jerabeck, Ramos, & Galindo,
2013).
In contrast to video game research, user-centered research on Interactive Sto-
rytelling is very scarce and therefore not well-established (Cavazza et al., 2008).
Only a few studies on user experiences of Interactive Storytelling applications have
been conducted, mostly for the purpose of system optimization or to demonstrate
a proof-of-concept. Methodologies applied are highly diverse, and there is little
practical experience with effective measurement instruments for system evaluation
(Cavazza et al., 2008). For a better understanding of Interactive Storytelling user
experiences, it is crucial to extend the current state of user experience research.
This chapter is based on three papers that have been published previously:
- Roth, C., Vorderer, P., & Klimmt, C. (2009): The Motivational Appeal of Interactive
Storytelling: Towards a Dimensional Model of the User Experience. In: Iurgel, I., Zagalo,
N., Petta, P. (eds.) ICIDS 2009. LNCS, vol. 5915, pp. 38–43. Springer, Heidelberg
- Vermeulen, I., Roth, C., Vorderer, P., & Klimmt, C. (2010): Measuring user responses to
interactive stories: Towards a standardized assessment tool. In: Aylett, R., Lim, M.Y.,
Louchart, S., Petta, P., Riedl, M. (eds.) ICIDS 2010. LNCS, vol. 6432, pp. 38–43. Springer,
Heidelberg
- Klimmt, C., Roth, C., Vermeulen, I., Vorderer, P., & Roth, F. S. (2012). Forecasting
the Experience of Future Entertainment Technology: “Interactive Storytelling” and Media
Enjoyment. Games and Culture, 7(3), 187–208.
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Evaluation of Interactive Storytelling systems can be approached from different
angles: First; evaluation in terms of user interface usability of the hardware tech-
nology and the software itself, the system’s capability to understand user input
and to respond in a convincing way. Second; evaluation of the entertainment value
of the system, including user appreciation of the presentation of the story world,
the characters and the interactions. The first evaluation relates to general system
responsiveness and usability, the second relates to the entertainment value or enjoy-
ment of the experience delivered by the system. In the current research, we focus
on the latter.
Enjoyment is a highly complex experiential state with a variety of manifestations
(e.g. exhilaration, suspense, identification, and pride) and numerous determinants
attached to both the system delivering the experience and the person perceiving
the system. To evaluate whether and how a given Interactive Storytelling system
elicits enjoyment in users, it is necessary to conceptualize in advance the kind of
experiential qualities a system might deliver. Subsequently, experimental exposure
studies with control groups aim to measure these experiences and reveal the drivers
of entertainment of Interactive Storytelling systems.
This chapter focuses on the conceptualization of a multi-dimensional architec-
ture of user-centred evaluation in Interactive Storytelling. By reviewing theoretical
research in experiential qualities of interactive and non-interactive entertainment
media, 14 distinctive facets of user experiences will be derived that are of specific
relevance to Interactive Storytelling. Based on established entertainment theory, we
propose categorization of these facets. In proceeding chapters, these dimensions and
their categorization will serve as the basis to evaluate Interactive Storytelling proto-
types and compare different approaches to Interactive Storytelling in a systematic,
empirical way.
The first part of this chapter will conceptually explore possible dimensions of user
experiences of Interactive Storytelling systems. Based on a theoretical model of the
entertainment experience, experiential qualities known within entertainment theory
will be presented and finally grouped in a new conceptual model aimed at measuring
these user experience dimensions.
The second part will focus on the measurement of distinctive experiential facets
in the context of Interactive Storytelling systems. A selection of measurement
instruments, partly based on pre-existing scales and partly based on new scales
derived from their respective theoretical background, is presented. Starting out,
however, we will review a number of prior evaluation studies in the Interactive
Storytelling context.
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3.2 Existing User Studies in Interactive Storytelling
So far few and mostly qualitative studies have examined user experiences in Interac-
tive Storytelling settings. For instance, Mehta, Dow, Mateas, and MacIntyre (2007)
confronted 12 users with the Façade system and collected qualitative data on specific
problems that occurred in connecting user input to system responses – e.g. how
users responded if the system seemed to misunderstand user input. The qualitative
approach applied retrospective protocols to capture players’ subjective experience
during conversational breakdowns, and related them with to corresponding AI pro-
cessing in the input language understanding and dialog management subsystems.
The study showed that narrative cues coupled with believable verbal and nonverbal
character performance allows users to interpretively bridge system limitations, which
otherwise could have led to the perception of a conversation breakdown.
In another study, Dow, Mehta, Harmon, MacIntyre, and Mateas (2007) examined
user experiences across different versions of Façade. Participants were using an
augmented reality version (a see-through display projects the characters into the
physical recreation of the apartment), a desktop version with speech communication,
and a desktop version using a keyboard input. Through interviews and observations
the authors found that immersive augmented reality can increase perceived presence
(Lombard & Ditton, 1997). In the context of Virtual Reality, immersion describes
the technological features (frame rate, system responsiveness, interface for body
movements etc.) that allow the perception of actually being in a simulated place.
This subjective psychological state is coined presence, the perceptual illusion of
non-mediation. Dow et al. (2007) also showed that increased presence does not
automatically lead to better experiences: Some players actually preferred the desktop
version, which offered a more mediated and therefore less immersive interaction with
the Interactive Storytelling system.
Aylett, Louchart, Dias, Paiva, and Vala (2005) conducted a small-scale (N = 11)
user test with the emergent Interactive Storytelling system FearNot!, and collected
children’s responses on a short set of evaluation items. They investigated whether
conversations were perceived as interesting and felt real, as well as how autonomous
characters seemed to respond to user input (e.g, whether they seemed to be listening
to user advice). Compared with a scripted version of the same setting – featuring
non-autonomous characters – examined in a larger-scaled study (Hall et al., 2004)
the character responsiveness in the emergent software was experienced as less real,
less interesting, and less responsive to user input. The authors concluded that
the conversation in the scripted version was perceived as more coherent than the
conversations with autonomous characters, which sometimes seemed unresponsive
to user advice. A major finding is that to test Interactive Storytelling systems,
the crucial technological requirements such as agent architecture and surrounding
frameworks have to be fully in place before a the system can be meaningfully
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evaluated by users. Hence, usability and system responsiveness can be considered
as very important requirements for generating meaningful user experiences on the
content level (e.g. curiosity, character identification, and enjoyment).
Milam, El-Nasr, and Wakkary (2008) argue that there has been very little re-
search concerning how users understand and internalize their interactive narrative
experiences. Through a qualitative phenomenological study with eleven partici-
pants playing Façade, the authors identify sixteen themes that participants reflected
on. Participants were asked to speak out aloud while interacting with Façade. In
addition, an interview was conducted immediately following the playing session.
The topics participants mentioned were categorized as, e.g. “Interactive Narrative
is not a game”, “Character believability (action, language, and comprehension)”,
“Loss of control”, “Back-stories of characters”, “Replay thoughts” and “Testing the
boundaries”. One finding is that the most recurring topic within discussions relates
to the multifaceted experience of control within the interactive narrative. Some
users found it hard to identify with the given character, and could not follow the
pacing of the storyline, and therefore had difficulties experiencing any impact on the
narrative. Some tried to solve the interactive drama like a game, based on previous
video game experiences, which created false expectations on the interaction concept
and lead to frustration.
Schoenau-Fog (2011), applied a mixed quantitative and qualitative methodology
examining 22 students (18 male, 4 female) and their continuation desire when playing
the interactive narrative First Person Victim about war victims. The application
features a three-dimensional war scenario with six different scenes (based on 42
possible events) that players can encounter (but not interact with). Participants’
motivation to play was measured before, and several times during the playing time
(which lasted on average half an hour), as well as after playing. The desire to
continue playing after natural intrusions (call by a friend) was addressed using the
Engagement Sample Questionnaire (ESQ), which uses Likert-scale items as well as
open-ended qualitative questions about the players’ current continuation motivations,
objectives and affect. The study revealed “that engagement can be explained as a
process whereby players engage in a pursuit of objectives (intrinsic and extrinsic)
and consequently perform a range of activities (interfacing, socializing, solving,
sensing, experiencing the story and characters, exploring, experimenting, creating
and destroying) in order to accomplish objectives (by achievement, progression and
completion) and feel affect (positive, negative and absorption)”. The study showed
that the framework needs to be extended with missing concepts, but is already a
useful approach to evaluate player engagement during game play.
Aforementioned (mostly) qualitative, small-scale studies have been useful in opti-
mizing system parameters and creating more effective links between the Interactive
Storytelling aims and user requirements. However, the measures applied do not
allow systematic testing of research hypotheses or comparing different Interactive
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Storytelling systems or characteristics. Developing a range of quantitative user expe-
rience measures applying to Interactive Storytelling systems would be an important
addition to existing approaches, and would allow generating more conceptual and
systematic knowledge on audience responses and preferences. In the next paragraph,
I will review different user experience dimensions from the literature, as well as their
applicability to the Interactive Storytelling realm. I will subsequently select the most
applicable user experience dimensions, and construct a standardized Interactive
Storytelling user experience assessment battery.
3.3 Experiential Qualities of Entertainment Media:
Entertainment Theory
Some researchers, for instance Cavazza, Lugrin, Pizzi and Charles (2007), point out
that Interactive Storytelling combines different ingredients of conventional enter-
tainment, such as user agency, character development, and cinematics. Research on
conventional entertainment, such as literature, film, and video games, therefore may
be a useful starting point to generate conceptual insight in entertainment experi-
ences elicited by Interactive Storytelling. The most commonly applied framework to
explain why and how people enjoy entertainment media is Entertainment Theory
(Zillmann & Vorderer, 2000).
In the preface of their book “Media entertainment: The psychology of its appeal”
Zillmann and Vorderer (2000) claim that previous research all too often has been
commercially driven and limited to examine consumer interests in particular formats
without investigating more fundamental issues of entertainment. However, in the
late 1990s a more systematic exploration was evolving, in particular carried out
by psychologists, sociologists, and communication scientists. In this systematic
exploration, the attainment of gratification has been identified as the primary
function of entertainment.
This is in line with Uses and Gratifications Theory, which was created to explain
the motivation to use mass media - first off radio, then television, and later new
media (Internet, and video games). Uses and Gratifications Theory examines the
use of media in terms of the gratification of the social or psychological needs of the
individual (Blumler & Katz, 1974). McQuail (1987) lists four primary aspects as
common reasons for media use: Information (e.g. finding relevant news, learning),
Personal Identity (e.g. finding role models, identifying with valued media characters),
Integration and Social Interaction (e.g. sense of belonging, empathy, substitute for
real-life companionship), and Entertainment (e.g. relaxing, escaping from problems or
boredom, getting intrinsic cultural or aesthetic enjoyment, emotional release). Some
of the gratifications that are listed under entertainment refer to mood management
(relaxation and escape from unwanted arousal states like stress or boredom).
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Figure 3.1: Model of complex entertainment experiences (Vorderer, Klimmt, & Ritterfeld,
2004)
So, media users may have one or several motivational incentives to use a specific
medium and content in anticipation of desired effects. Looking at the psychological
antecedents of entertainment as an experience, entertainment can be seen as a
response to a set of options rather than a feature of the particular media product
itself (Vorderer, Steen, & Chan, 2006).
Vorderer, Klimmt, and Ritterfeld (2004) present a theoretical model of the enter-
tainment experience that holds enjoyment at its core. Motives to use media (e.g.
mood-management, and escapism), user prerequisites (e.g. empathy, and interest)
and media prerequisites (e.g. technology, design, and content) are taken together
and theorized to influence the enjoyment experience. The enjoyment experience
manifests itself in emotions (e.g. joy, and sadness) and self-perceptions (e.g. control,
and self-efficacy), which lead to the desired media effects (e.g. excitation transfer,
and learning). In return, these effects will impact user motives (e.g. through expec-
tations) and prerequisites as well as the perception of media prerequisites for current
and future media use. Figure 3.1 displays the entertainment model by Vorderer,
Klimmt, and Ritterfeld (2004).
When the entertainment model was introduced, most relations outlined were still
speculative and required a multitude of empirical studies to be tested. Its purpose
was to serve as a guideline for the formation of hypotheses. For the research on
the entertainment of Interactive Storytelling the entertainment model marks a very
useful approach to the experience of enjoyment and underlying factors, such as the
differentiation between motives, user and media prerequisites. However, the model
offers a very broad approach to enjoyment. Accordingly, exploratory research since
we don’t know how user experiences should relate to experimental manipulations.
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Entertainment Theory was built on several more basic insights and theories that
I will discuss in the following paragraphs: the Escapism Hypothesis, the Mood
Management Theory, the Affective Disposition Theory, the Self-Determination
Theory, and parasocial relationships.
3.3.1 Escapism Hypothesis
According to the Escapism Hypothesis, an important motivation to use entertainment
media is to escape negative thoughts. The more immersive the entertainment, the
easier it supports escapism. Valkenburg and Peter (2006) identified two facets of
escapism: boredom-avoidance and thought-blocking. Boredom-avoidance relates
to individuals with poor attentional control that are easily bored and distracted.
To avoid boredom they make use of media offerings. Thought-blocking relates to
individuals that suffer from unpleasant thoughts (e.g. school/work, relationship
issues) and use media as a distraction from these.
A correlational study of Schallow and McIlwraith (1986) finds that people with
poor attention control watch more television and especially more entertainment
programs. This supports the boredom-avoidance hypothesis. McIlwraith (1998)
shows that people with unpleasant thoughts also watched more television, which
supports the thought-blocking hypothesis.
Notably, the escapism account of media use focuses solely on negative motivations.
It does not explain what a user escaping from real life problems to, for example,
an interactive narrative, will get from it. A narrative might be only a momentary
distraction, but it might also bear a compensating experience, such as raised self-
esteem and or pride. This latter type of positive motivational incentives is better
explained by Mood Management Theory.
3.3.2 Mood Management Theory
Mood Management Theory (Zillmann, 1988) postulates that individuals seek for
the minimization of exposure to negative stimuli and the maximization of exposure
to positive, pleasurable stimuli. Zillmann proposes that individuals try to arrange
stimuli in their environment according to these goals. The selection of entertaining
media is one form of maximizing chances of exposure to positive stimuli.
Bryant and Davies (2006) identified four dimensions of mood management: arousal
regulation, behavioral affinity, hedonic valence, and intervention potential.
Arousal regulation describes how users of media choose media that will help
them to reach the level of arousal that they want to achieve, for instance to avoid
boredom or stress. Bryant and Zillmann (1984) support this idea with an experiment
in which participants were either induced with boredom or stress and then were
free to choose from a set of television programs. Congruent with the assumptions
of arousal regulation, participants from the bored group chose to watch exciting,
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arousing programs (game shows, highlights from a football game), while the stressed
participants chose more relaxing content (classical concerts, nature programs).
Behavioral affinity refers to a match between the media content and the affective
state of the recipient. For instance, being in a romantic mood would elicit behavioral
affinity with a romantic narrative in the form of a book, movie or interactive story,
whereas a violent video game or horror movie would not fit.
Hedonic valence relates to the general tone of a message or entertainment offer,
which can be pleasurable, like in comedy and family movies, or not pleasurable, like
in war or horror movies. Based on the recipient’s current mood state, media content
with a fitting tone is preferred.
Intervention potential is defined as a medium’s ability to draw the attention
of aroused recipients (Bryant & Davies, 2006). The underlying idea is that en-
tertainment offers with a higher intervention potential are more likely to distract
recipients from a negative mood cause, which speeds up the mood repair process.
An experiment of Knobloch and Zillmann (2002) showed that music preferences
are influenced by the mood of participants. Participants that were induced to have
bad moods chose joyful music and were more decisive in their choices compared to
other participants. Interactive media such as video games are likely to have a high
intervention potential as they demand constant alertness and involvement of the
user (Grodal, 2000; Klimmt, Hartmann, Vorderer, & Bryant, 2006). This might
also be the case for Interactive Storytelling applications that engage the user on
an interactive narrative level. Also, unlike linear media like movies and books, the
user will not be able to rewind most Interactive Storytelling offers in case she was
distracted.
3.3.3 Affective Disposition Theory
What an audience is going through while being exposed to media is well described
within the Affective Disposition Theory by Zillmann (1994). This theory is a process
model of the reception of drama and based on empathy with characters. The theory
assumes two basic relationships with characters: liking the good characters and
disliking the bad ones. A lot of popular movies make it quite easy for the viewer to
approve of the actions of a character or group of characters and to disapprove of
actions of their antagonists. Following the assessment of character behavior, moral
judgment leads to a positive or negative affect. This in turn creates the hope of
positive outcomes for the favored character while being afraid of negative events for
him or her, arousing the emotions hope and fear. Matching emotions with the moral
assessment of character behavior can then lead to (intensified) empathy and euphoria
in case of positive outcomes for the favored character(s) or negative outcomes for
the disliked ones. This outcome is again morally judged by the recipient and either
approved or disapproved for this event. The sequence then starts over with the
observation of subsequent character behaviors and events (see Figure 3.2).
3.3 Experiential Qualities of Entertainment Media: Entertainment Theory | 39
Approbation
ofgActiony
Commendation
Behavior
ofgObserved
Person
E.7
Perceptiony
Assessment
E27
Moral
Judgment
E37
Affective
Disposition
E47
Anticipationy
Apprehension
E57
Perceptiony
Assessment
E67
Responsegto
OutcomeHEmotion
E77
Moral
Judgment
PositivegAffecty
LikingygCaringy
Amity
NegativegAffecty
DislikingygReN
sentingygEnmity
Disapprobation
ofgActiony
Condemnation
Hopinggforg
Positive
gOutcome
Fearing
Negative
Outcome
Fearingg
Positive
gOutcome
Hopinggforg
Negative
gOutcome
HopedgforHFeared
Outcomey
Emotion
FearedHHoped
forgOutcomey
Emotion
Concordant
AffectygEmpathyy
EuphoriaHDysph-
DiscordantgAffecty
Counterempathyy
EuphoriaHDysph-
ApprobationH
Disapprobation
ofgOutcome
Figure 3.2: Model of the Affective Disposition Theory by Zillmann (1996, p. 219)
While Affective Disposition Theory explains the process of emotional evolvement
and the motivations of recipients to become involved (favoring a character based
on moral judgment), it does not consider individual characteristics of users (e.g.
preferences, opinions, and own experiences). Another limitation might be the limited
applicability to interactive entertainment media, where users are active participants
instead of mere witnesses.
Prototypical entertainment experiences like suspense or curiosity can be seen as
direct consequences of affective dispositions (Vorderer, 2003). Following the enter-
tainment model by Vorderer, Klimmt, and Ritterfeld (2004) empathy, interest and
parasocial relationships with a character are user prerequisites for such experiences
because they make the fate of a character meaningful to the recipient.
3.3.4 Parasocial Relationships
Horton and Wohl (1956) described parasocial relationships as a “seeming face-to-face
relationship between spectator and performer” (p. 215). Relationships with non-
interactive media characters are unidirectional; media performers do not respond
to the spectator. Nevertheless, the recipient can develop feelings (e.g. empathy)
for mediated characters as if they would know them and have a real connection.
According to Horton and Wohl (1956), these feelings do not only occur while watching
those characters but also after viewing. Although parasocial relationships do not
replace real social interaction, they do strengthen over time with repeated viewing
of characters, much like repeated engagements with real friends (Isotalus, 1995).
Hartmann, Stuke, and Daschmann (2008) conducted an empirical study (N = 274)
regarding the parasocial relationships with race drivers within “Formula 1” sports
entertainment on television and linked it to the concept of Affective Disposition
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Theory and the experience of suspense. With the use of structural equation modelling
the authors showed a significant influence of the positive parasocial relationship with
a favorite driver on the experienced level of suspense. This influence was mediated
by viewers’ hopes for a positive outcome. Similarly, negative forms of parasocial
relationship with a disliked driver affected viewers’ hopes for a negative outcome.
However, negative parasocial relationships did not add to the level of suspense.
Jackson and Darrow (2005) argue that the persuasive impact of fictional entertain-
ment messages is stronger and more sustainable if the recipients hold strong positive
parasocial relationships to media characters. As an example, Eyal and Cohen (2006)
found strong negative emotional responses to the disappearance of a favorite charac-
ter from a television show. This intense aversive emotional phenomenon was coined
as parasocial break-up. While parasocial relationships were thus far mostly studied
in the context of linear entertainment, especially television, they seem relevant to
interactive media as well. Yet, relationships with virtual characters in Interactive
Storytelling might bear a different quality, since in Interactive Storytelling the
audience is not mere witnessing events and characters, but is able to interact with
them. At the same time, it may be more challenging to create computer-controlled
characters to which an audience will strongly relate.
3.3.5 Self-Determination Theory
Whereas enjoyment is most often seen as a pleasurable emotional response to media
use (e.g. Zillmann & Bryant, 1994; Vorderer, Klimmt, & Ritterfeld, 2004; Raney,
2006), recent research links the enjoyment of entertainment to the satisfaction of
intrinsic needs (Vorderer, Steen, & Chan, 2006; Przybylski, Rigby, & Ryan, 2010;
Tamborini, Bowman, Eden, Grizzard, & Organ, 2010). Self-Determination Theory
(SDT; Ryan & Deci, 2000) is an overarching theory about the intrinsic motivation of
actions, which means that the reward of performing an action lies within the action
itself and does not have to be reinforced externally. According to SDT, people are
motivated to pursue actions that satisfy fundamental intrinsic needs for autonomy,
competence, and social relatedness. Actions that satisfy these needs are intrinsically
enjoyable.
“To be self-determined is to endorse one’s actions at the highest level of reflection.
When self-determined, people experience a sense of freedom to do what is interesting,
personally important, and psychologically vitalizing” (Deci & Ryan, 2006).
The three intrinsic needs are defined as
Autonomy, the sense of volition or willingness when doing a task
Competence, the need for challenge and feelings of effectance, and
Social Relatedness, the need to feel in touch with somebody else.
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Vorderer, Steen, and Chan (2006) argue that entertainment is an intrinsically
motivated experience and use SDT to explain the motivation to use media enter-
tainment:
Autonomy. A media user can decide what kind of media and media content she
wants to use (also see Uses and Gratifications Theory). This fits the description of
autonomy as being free in decisions and not forced by others. Compared to this
complete freedom of choice, autonomy in video games is structured by the rules,
setting and boundaries of a game. Some games allow for more autonomy than
others. Autonomy in games can include character control (e.g. how many moves
can be generated and combined in unique ways), interaction with objects or the
environment (e.g. how many objects can be used, altered, how can the environment
be manipulated, shaped), and interaction with characters (e.g. is it possible to deal
with villains in different ways than just fighting, do they understand the player
intentions). Character interaction in terms of dialogue is often quite simplistic in
contemporary video games, thus reducing autonomy. In Interactive Storytelling
however, dialogue plays a more important role, opening doors for higher levels of
autonomy – provided the system responds coherently to user input.
Competence. Media entertainment also offers ways to fulfil the need for com-
petence. While watching a soccer game hardly addresses competence (but still
might be entertaining), understanding a complex narrative does. Following Berlyne’s
(1971) motivational theory of aesthetic appreciation, Groeben and Vorderer (1988)
argued that readers of literary texts usually select and appreciate texts that challenge
them, as long as they can still master the challenge. Competence also plays an
important role in the enjoyment of interactive media, such as video games, which
relies on the competence of players (Klimmt, 2003; Klimmt, Hartmann, & Frey,
2007). Competence thus may be seen as a user prerequisite to experience enjoyment
– however competence often will increase while playing as a form of learning. Gee
(2003) describes good video games as learning machines. He qualifies games as good
when they incorporate learning mechanisms (e.g. confronting the player with similar
obstacles until he learned to overcome them, giving information that is useful in the
current situation, and adapting difficulty to the players’ abilities) that have been
found to be substantial for real world environments as well. Feng, Spence, and Pratt
(2007) showed in an empirical study that spatial cognition skills are learned through
the use of first person shooters. Gender differences in the performance in spatial
cognition tasks are not significant anymore after female participants had ten hours
of training with a three-dimensional video game. Following the SDT the perception
of (gaining) competence is experienced as enjoyable. Since the difficulty in video
games often can be user-selected, or adapts to the player automatically, video games
offer an easy way to perceive competence without being bored or overwhelmed (see
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also the discussion of the concept of flow later in this chapter). The importance of
competition and challenge has been shown for the intrinsic motivation of sports (e.g.
Deci, Betley, Kahle, Abrams, & Porac, 1981) and the enjoyment of video games (e.g.
Vorderer, Hartmann, & Klimmt, 2003).
Social relatedness. Parasocial relationships with media characters (e.g. talk
show hosts, celebrities, series characters, sport stars) allow for the perception of
social relatedness. As already discussed within the Affective Disposition Theory,
media recipients experience empathy with media characters and feel related to them.
Readers and viewers show interest in the fate and evolvement of a real or fictional
person (see e.g. Klimmt, Hartmann, & Schramm, 2006). This might be also true for
interactive media reception, such as Interactive Storytelling. Users of such systems
can identify with a character they control and therefore intensify the relationship
with a mediated character (Klimmt, Hefner, & Vorderer, 2009). Social media (e.g.
Twitter, Facebook) made following the life of real persons such as actors and other
celebrities easier, fulfilling the need for social relatedness with prominent characters.
To feel empathy with a fictional character this character has to behave in a believable
way. This is especially true for computer rendered characters controlled by scripts
or artificial intelligence (Seif et al., 2009). Character believability is presumably an
important factor for empathy, identification and thus the satisfaction of the need for
social relatedness.
Recent research on media enjoyment (e.g. Ryan, Rigby, & Przybylski, 2006;
Tamborini, Bowman, Eden, Grizzard, & Organ, 2010) shows that the appeal of
entertainment media is strongly connected to the satisfaction of the intrinsic needs for
competence and autonomy. Ryan, Rigby, and Przybylski (2006) findings supported
the expected relations between video game enjoyment and autonomy and competence
satisfactions for single play situations. All three needs were significantly related to
enjoyment of multi-player sessions. Moreover, intuitive controls seem to enhance
enjoyment by satisfying the needs for competence and in some game contexts
autonomy. Similarly, the experimental study by Tamborini, Bowman, Eden, Grizzard,
and Organ (2010) found that the satisfaction of all three needs positively affected
game enjoyment.
Recently, Reinecke et al. (2012) linked Mood Management Theory to the satis-
faction of intrinsic needs. They argue that the experience of entertaining media is
driven by processes of mood repair. Instead of merely distracting from negative
affect the satisfaction of intrinsic needs directly addresses the source of these neg-
ative feelings. The authors believe that negative mood is often a consequence of
unsatisfied needs and that the satisfaction of these needs, e.g. through entertaining
media use, can repair the negative mood. In their view, the perspective of Mood
Management Theory is restricted, since it focuses only on hedonic regulation of
needs for arousal and affect via the selection of fitting entertaining media. Reinecke
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et al. (2012) tested their assumptions within an experimental setting (N = 111), in
which participants’ satisfaction of competence and autonomy needs was manipulated
through two false-feedback conditions (positive vs. negative feedback) of a facial
emotions recognition task. Participants were then asked to land a plane in a flight
simulator video game, choosing one of the three user-demand levels (high, medium,
and low) they were familiarized with before the manipulation. Results show that
affect was positively related to the satisfaction of competence and autonomy, that
user demand was positively associated with perceived competence and autonomy,
and that the satisfaction of these needs was positively connected to enjoyment, with
the overall model explaining 73% of the variance in enjoyment. These findings
support the assumption that mood repair through the satisfaction of intrinsic needs
is a second mechanism of mood management, next to mood alteration through
distraction from negative affect.
Taken together, these findings suggest that the enjoyment of video games seems
to stem from more than solely pleasure seeking, namely the satisfaction of basic
human intrinsic needs, which is perceived as enjoyable. Interactive Storytelling as
an entertainment medium might also be more than pure hedonistic satisfaction. The
perception of being an active part of a story could satisfy the need for autonomy.
Moreover, the need for competence could be satisfied by being effective within a
narrative, altering its course and outcome. Finally, the need for social relatedness
could be satisfied by the simulation of social interaction.
In the following I will focus on specific dimensions underlying the potential
entertainment value of Interactive Storytelling systems in more detail.
3.4 User Experience Dimensions from Vorderer et al.’s
Entertainment Framework
In the entertainment framework of Vorderer, Klimmt, and Ritterfeld (2004) we
find a selection of user experience dimensions that are based on aforementioned
entertainment theory and that will serve as a basis for our measurement battery:
enjoyment, curiosity, suspense, aesthetic pleasantness, presence, emotional state
(positive and negative affect), system usability, and satisfaction of user expectations.
In the following we will first introduce each of these experience dimensions in
more detail, relate them to Vorderer et al.’s entertainment framework and the other
reviewed theories and then focus on operationalization using previously or newly
developed scales. All scales are presented as statements and user agreement is given
on a 5-point Likert scale ranging from “strongly disagree” to “strongly agree”.
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3.4.1 Enjoyment
Enjoyment is the core of the entertainment framework of Vorderer, Klimmt, and
Ritterfeld (2004), who define it as a pleasurable experience and emotion. It is the most
general experiential measure underlying entertainment. When explaining enjoyment,
Vorderer et al. (2004) refer to research in psychology and neuroscience which
“most often uses the term pleasure to describe agreeable reactions to experiences in
general”. Based on the general assumption of enjoyment as pleasurable experiences,
Vorderer et al. (2004) see no reason to believe that the mediated experience of
pleasure fundamentally differs from a non-mediated experience. Vorderer, Steen,
and Chan (2006) sketch a cognitive model of entertainment and enjoyment in which
the mediated experience is seen as a mental simulation of emotions and situations.
Such a simulation is a “dynamic model relying on substitute agents and objects that
maintains a selective congruence of entailments” (Vorderer et al., 2006). They argue
with the phenomenon of play, which is intrinsically motivated (see Self-Determination
Theory) and a simulation of what-if situations. Play is driven by curiosity and
make-belief, the biological function is learning in a safe environment (e.g. Steen &
Owens, 2001; Tan, 2008). Hence, play, as observed with animals, serves as a training
of crucial skills, e.g. motoric and cognitive, to evade a threat or to find food. For
humans, play can be seen as an evolutionary antecedent of entertainment as we use
it today, for instance in the form of media, board-games, live role playing games and
improvisational theatre. Children often engage in pretense play, they play a role
as if something would be real. This mental simulation of emotions and situations
requires and trains a plenitude of different skills, e.g. social interaction, decision
making, adaptivity, and creativity. Tan (2008) postulates the user’s motivation for
a safe environment, offering paradigm scenarios that can be used for the training
and satisfaction of specific needs. Steen and Owens (2001) see the (modern) human
motivation to seek entertainment not in the demand for training but in the intrinsic
reward that these activities bring.
Juul (2003) argues that games are structured forms of play, which require some
sort of player effort to overcome a challenge or conflict. Player effort is what we call
interactivity in games, “it is a part of the rules of most games (except games of pure
chance) that the players’ actions can influence the game state and game outcome”.
For video games, Tan (1996), and Tan & Jansz (2008) argue that the players’
interest is based on expectation of reward and mastery. Video game enjoyment is
an anticipatory emotion, when confronted with a challenge and a consummatory
emotion upon receiving reward, after mastering a challenge.
Enjoyment might predict future media use and influence media effects as learning
and excitation transfer (e.g. Gee, 2003; Rigby & Przybylski, 2009; Przybylski, Rigby,
& Ryan, 2010). The enjoyment of a particular mediated experience can stem from
different features of its content. Interactive Storytelling applications, in particular,
may combine experiences of make-belief from narratives, games and role playing
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which might result in a new kind of enjoyment eliciting experience. In addition,
the enjoyment of Interactive Storytelling might be fuelled by a mix of interactivity
related experiences (e.g. flow, effectance, and identification), which are known from
interactive entertainment media like video games.
Measurement of enjoyment. Enjoyment thus can be regarded as an affective
outcome, rooted in many different – often media specific – underlying dimensions.
Although the concept of enjoyment is widely used in media research, thus far no
study available attempted to measure the concept directly. In our measure of enter-
tainment, we combine three general affective items with five pairs of items capturing
the underlying factors as identified by Vorderer, Klimmt and Ritterfeld (2004):
amusement, suspense, melancholy, aesthetic appreciation, and sense of achievement.
We employed this 13-item full scale in Study 1 and 2 in Chapter 4.
Enjoyment in Interactive Storytelling Environments (Full scale)
The experience. . .
1. . . . was pleasant (general)
2. . . . was gratifying (general)
3. . . . was rewarding (general)
4. . . . was amusing (amusement)
5. . . . was exhilarating (amusement)
6. . . . was thrilling (suspense)
7. . . . was exiting (suspense)
8. . . . was melancholy (melancholy)
9. . . . was moving (melancholy)
10. . . . was appealing (aesthetics)
11. . . . was pleasing to the senses (aesthetics)
12. . . .made me feel proud (achievement)
13. . . .made me feel competent (achievement)
In the later studies we used only two more generally framed affective items:
Enjoyment in Interactive Storytelling Environments (Short scale)
The experience. . .
1. . . . was entertaining
2. . . . was enjoyable
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3.4.2 Curiosity
Stories (see e.g. Krapp, 1993) elicit users’ interest in upcoming uncertain story
events. In interactive media, for instance video games, curiosity may refer to the
progress of the story, but also to the action possibilities that players can try out
(“What will happen if I do this?”). During movie consumption, curiosity may also
refer to artistic or formal issues rather than the faith of the characters (e.g. “In
what movie did this actor play?”). Likewise, Berlyne (1978) distinguishes two types
of curiosity: perceptual curiosity, which activates uncertainty-relieving perceptions,
and epistemic curiosity, which activates quests for knowledge (that is for instance
stored in symbolic responses).
Several theorists argue for a psychophysiological base of the pleasantness of
curiosity (e.g. Berlyne, 1960). When curiosity occurs, users (viewers, players etc.)
first perceive a state of uncertainty, accompanied by an increased physiological
activation. Given that this uncertainty is not too strong, most users seem to enjoy
such (temporary) activation (Berlyne, 1960). When uncertainty is reduced (e.g.
readers turn the page and find out what actually happens next), users experience a
sense of closure or completion, which renders the increased physiological activation
a positive, pleasant experience (Zillmann, 1996). If the state of curiosity is followed
by a surprise (e.g. something unexpected happens), these affective user responses
often turn into exhilaration (Zillmann, 2000).
Entertainment media that generate iterations of increased and resolved curiosity
thus create a chain of pleasant affective dynamics. Because curiosity is a future-
focused emotional state (e.g. it is driven by expectations and thoughts about events
to come rather than events that already happened), curiosity holds a unique potential
to bind sustained user engagement in a media experience.
Such curiosity experiences are important for Interactive Storytelling systems, and
have been defined very early as a key goal in video game development (Malone,
1981). Users can be curious about multiple facets of a story, including pre-scripted
story progress (“What will happen next?”), interactive story progress (“What will
happen if I decide this way?”), system response (“How will this agent respond if
I start cursing?”) or technological capacity of the system (“How will the system
visualize my view into this train?”) or character development (“Will this antagonist
evolve through the story and help against the main villain?”). Because Interactive
Storytelling systems unite elements from diverse conventional media, they may
combine different mechanisms of curiosity, which should result in curiosity-based
affective dynamics. Revise this part to put focus on curiosity on a narrative level.
Berlyne (1978) focused on curiosity as a state. Boyle (1983) however emphasises
trait curiosity and cites the work of Day (1965), which extends Berlyne’s work into
the trait domain, based on finding a stable preference for particular levels of visual
complexity over time. Day (1965) also had observed significant individual differences
among subjects on various measures of complexity including his own test of visual
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complexity. While trait curiosity probably influences the experience of Interactive
Storytelling applications, in this work I am mainly interested in the (state) curiosity
an application elicits.
Measurement of curiosity. Both the Melbourne Curiosity Inventory (Naylor,
1981) and the State-Trait Personality Inventory (STPI; Spielberger, 1979) assess
“curiosity as state”. As part of the STPI, the State-Trait Curiosity Inventory
(STCI) was developed to measure the intensity of curiosity as a transitory emotional
state, and individual differences in curiosity as a relatively stable personality trait
(Spielberger, 1979; Spielberger, Peters, & Frain, 1981). The STCI state curiosity scale
asks respondents to report how they feel at a particular moment, the trait curiosity
scale instructs respondents to report how they generally feel. Factor analyses of the
STCI state curiosity and trait curiosity items have consistently identified relatively
independent state and trait curiosity factors (Spielberger & Starr, 1994). Spielberger
and Reheiser (2009) argue that high levels of state curiosity “reflect an intense desire
to seek out, explore, and understand novel characteristics of the environment”.
The C-state scale originally uses 4-point rating scales, and alpha coefficients of
internal consistency ranged from .81 to .87 for the 10-item. For reasons of consistency,
we will use the state curiosity scale with the same 5-point Likert scale that we used
for other dimensions. Furthermore, we changed the wording from the original scale’s
“I feel. . . ” to “During the experience, I felt. . . ”, to make the scale applicable for
measuring curiosity as a user experience right after as opposed to during exposure
to an application. “N” denotes a negatively framed item that needs to be recoded
before inclusion in the index.
Curiosity as an user experience (Full scale, adapted from STPI; Spielberger, 1979)
During the experience, I felt. . .
1. . . . like exploring my environment
2. . . . curious
3. . . . interested
4. . . . inquisitive
5. . . . eager
6. . . . in a questioning mood
7. . . . stimulated
8. . . . disinterested (N)
9. . . .mentally active
10. . . . bored (N)
This 10-item scale was used in the experiments described in Chapter 4. For later
studies, we shortened this scale to three items, choosing items with highest item-total
correlations:
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Curiosity as an user experience (Short scale, adapted from STPI; Spielberger, 1979)
During the experience, I felt. . .
1. . . . curious
2. . . . interested
3. . . . inquisitive
3.4.3 Suspense
Related to the concept of curiosity is suspense. Both experiences are rooted in a state
of uncertainty. However, suspense is also fuelled by aversive emotional components,
such as anxiety or empathic concern (e.g. a viewer fearing the defeat of a movie
protagonist; cf. Zillmann, 1996). Suspense thus differs from curiosity in the sense
that users experiencing suspense have a strong interest in a specific outcome of a
story episode, such as “My character must win the fight”. In contrast to curiosity,
suspense thus is rooted in emotional involvement with characters. This emotional
interest makes users long for specific outcomes and generates the concern that these
specific outcomes may not occur. Therefore, suspense is a rather stressful mode
of entertainment. However, if the desired outcomes occur, strong experiences of
relief and satisfaction follow in most cases (“happy end”; Zillmann, 1996). Research
in media psychology suggests that both the aversive stage of suspense and the
rewarding relief contribute to user enjoyment (Vorderer, Wulff, & Friedrichsen, 1996;
Knobloch, 2003).
Suspense has been found to occur both in linear entertainment such as novels,
and in interactive media such as video games (Klimmt, Rizzo, Vorderer, Koch, &
Fischer, 2009). In interactive media experiences, suspense is frequently a by-product
of challenge and competition (Vorderer, Hartmann, & Klimmt, 2003) – players
of competitive video games feel a high level of uncertainty about whether they
will master a current challenge or not while they hold a very strong preference to
win. Challenge and competition can thus foster similar affective user responses as
character-driven emotions (empathy) do in linear entertainment. Grodal (2000)
shows similarities between a suspenseful event in a movie, which the viewer passively
observes to get to a resolution, and a suspenseful event in a video game, in which
the player actively influences the outcome. He argues that both trigger emotional
responses based on appraisals of threats such as a villain approaching or other
dangerous circumstances. Thus, suspense can emerge in a similar fashion as Zillmann
(1996) postulated within his Affective Disposition Theory: Hopes and fears regarding
the uncertain outcome of a dangerous situation for liked or disliked characters trigger
user’s emotional arousal. According to Zillmann, this condition of negatively valenced
emotion, which is appreciated by most recipients for its thrill and excitement, is
called suspense.
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While the outcome of a movie is predetermined and suspense is strongest when
the content is unknown, the outcome of sequences in video games depends on the
performance of the player and is uncertain, even when being replayed. Suspense
might be even higher in video games because of the self-reference of the player and
identification with the character she becomes.
Klimmt et al. (2009) examined the role of suspense for the enjoyment of video
games in an experimental setting with either a low-suspense (tourist exploration)
or a high-suspense (military infiltration) version of the same game environment,
presented either on a desktop screen (low immersion) or on large projection screen
with stereoscopic 3D imagining (high immersion). The sample consisted of sixty-
three college students (age M = 20.6 years, SD = 3.6 years) with forty-two of them
being female. Players of the high-suspense setting indeed rated the game significantly
more enjoyable. So the authors find empirical relevance for the conceptual analogy of
movie suspense and video game suspense. Immersion, however, showed no significant
effect on the enjoyment, neither as a main effect nor as an interaction effect.
Interactive storytelling systems are likely to facilitate suspense as well, since they
can establish emotional involvement with characters and situations (e.g. Paiva et
al., 2004). Simultaneously they may generate a perception of personal challenge
in users. For example, an interactive crime drama may situate the user in the role
of a police detective who is facing the climactic confrontation with the villain. At
this moment, suspense should be high for narrative reasons (as stakes are high in
terms of plot development) and for interactivity reasons (as the user must make the
“right” decisions to succeed in the confrontation). Therefore, Interactive Storytelling
systems may also generate unique user experiences because they may facilitate
different types of cyclic suspense and relief experiences.
In addition to the emotional attachment with characters and suspenseful narrative
scenes, the order scenes are presented can have an impact, as postulated by Brewer
and Lichtenstein (1982) and their Structural Affect Theory. Brewer and Lichtenstein
(1982) give empirical evidence to their theory by showing that linear-type and
reversal-type narratives evoked either suspense or curiosity and also increased story
liking compared to other structures (e.g. without an outcome). In a linear story,
telling the events in the order they happened, the outcome is not known, which
creates suspense, especially when the recipient likes or dislikes the characters (see
Affective Disposition Theory). Whereas when the outcome is known already users
might be curious to see how a character got into that situation. This is the case
in the reversal type discourse structure, where initiating event and outcome are
switched while the rest of the narrative remains linear.
Knobloch, Patzig, Mende, and Hastall (2004) expected the inverted type not to
evoke affective responses, since it gives away the outcome right after the initiating
event. They show in a series of studies that the discourse structure of a narrative has
strong influence on the perceived suspense, curiosity, and enjoyment of a news article.
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The studies found that the linear type evokes most suspense; curiosity was higher for
reversal-type narratives; and the linear and the reversal type both produced greater
reading enjoyment than the inverted type.
In an Interactive Story the order of events is not necessarily linear. This bears a
challenge for the discourse structure; an author usually can decide on and polish for
suspense. How can the author of an Interactive Story in which the plot evolvement
is based on user behavior and thus quite unpredictable create a constant rise of
tension or cliff-hangers? One possibility to narrow down this uncertainty could be to
limit user autonomy, e.g. by confronting her with events that the author prepared
(a call, a new character arrives etc.) that promise suspenseful actions.
Measurement of suspense. In the context of Interactive Storytelling we are
interested in measuring suspense created by emotional involvement in story outcomes.
Knobloch, Patzig, Mende, and Hastall (2004) developed a 3-item scale for sus-
pense (α = .80), rating media content in terms of being thrilling, gripping, and
exciting on a 6-point-Likert scale. We think that the feelings of thrill and excite-
ment can also be caused by experiences not directly related to suspense through
story involvement. For instance the experience of excitement and thrill can be
fuelled by beautiful aesthetics, the experience of having a simulated world to dis-
cover with plenty of interaction possibilities and the perceived effectance when
the world reacts to user input. While this is certainly part of the enjoyment of
Interactive Storytelling applications, suspense evoked through narratives is a dif-
ferent concept. Other scales used to measure suspense are context-specific (e.g.
Hartmann, Stuke, & Daschmann, 2008) but we did not find an existing scale
for the context of interactive narratives. Based on the literature, suspense as
an Interactive Storytelling experience has been conceptualized as “emotional in-
volvement in a story’s outcomes”. The term story outcomes may apply to indi-
vidual (sub)plots, or to the story as a whole. Outcomes may be either positive
or negative, and therefore the emotions evoked may be positive or negative as
well (e.g. hope and anticipation vs. fears and worries). Moreover, emotional
responses may occur before the outcome (e.g. hope) or after the outcome (e.g.
relief). To capture suspense, we have to ask for emotional involvement that oc-
curred before the outcome was known. Ten items were constructed that fall into
two categories: First, seven items that ask for specific emotional responses (Items
1, 2, 4, 5, 7, 8, 10; e.g. “At some moments I was anxious to find out what
would happen next“). Three of these seven items referred to positively framed
responses (hope, anticipation, wishing), and four to negatively framed responses
(anxious, worried, relief (signaling prior worry), afraid). Second, three more gen-
erally framed were used (Items 3, 6, 9; e.g. “Some moments were rather sus-
penseful”). Most statements relate implicitly or explicitly to responses to story
outcomes. Only Item 2 explicitly relates to the interactive nature of Interactive
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Storytelling systems – although the notion of interaction may increase suspense,
it is not necessarily conceptually related to it. “N” denotes a negatively framed
item.
Suspense evoked by Interactive Storytelling environments scale (Full scale)
1. At some moments I was anxious to find out what would happen next
2. I was really hoping that the choices I made would work out well
3. I did not care how the story developed (N)
4. I found myself staring at the screen in anticipation
5. Sometimes I was worried about how the story would develop
6. Some moments were rather suspenseful
7. At some points I breathed a sigh of relief
8. I found myself wishing for a particular story outcome
9. The story did not affect me (N)
10. At some points I was afraid that things would go wrong
This 10-item scale was used in the experiments described in Chapter 4. For later
studies, we shortened this scale to four items, choosing items with highest item-total
correlations:
Suspense evoked by Interactive Storytelling environments scale (Short scale)
1. At some moments I was anxious to find out what would happen next
2. Sometimes I was worried about how the story would develop
3. Some moments were rather suspenseful
4. I found myself wishing for a particular story outcome
3.4.4 Aesthetic pleasantness and Eudaimonic Appreciation
Within the model of complex entertainment experiences of Vorderer, Klimmt, and
Ritterfeld (2004), aesthetic pleasantness relates both to the prerequisites of the
medium (design, aesthetics) as well as to the enjoyment experience itself, which
manifests itself for instance in sensory delight, evoked by beautiful images, music,
camera angles, narrative style, and narrative content (dialogue of a romantic scene,
or on a more general level: character development, character fate).
According to Berlyne (1971) the exploration of aesthetic content is intrinsically
motivated, which means engaging for its own sake. He argues that people direct
their stimulation orientation toward the dual experiences of interest (or challenge)
and pleasure when exploring aesthetic materials (see also Winston & Cupchik,
1992). Aesthetic pleasantness is connected to curiosity because it offers a challenge
to be understood, and several interpretation possibilities. Aesthetic pleasantness
in entertainment media is often related to the visual and auditive representation.
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Aesthetic evaluations may relate to the physical appearance of characters, landscape
imagery, or romantic episodes; they may also relate to attributes that constitute
a media application as a piece of art. For example, movie experts may find the
cinematic implementation of a special scene very appealing. In Oatley’s (1994)
terms, aesthetic pleasantness may occur in users “entering the world of the story”
and in users who remain “outside of the story” and rather analyze it as a piece of
art. Aesthetic pleasantness shares physiological roots with curiosity and suspense as
they are all connected to a state of high arousal (Berlyne, 1960), yet it is shaped to
a stronger degree by individual factors as biography, sense of taste and social status.
In many cases, aesthetic appreciation is linked to users’ construction of personal
meaning from a story or piece of art (Rowold, 2008). This relates the aesthetic
content to the personal background and previous experiences of the recipient.
Within his work on his reflective model Cupchik (1995) argues that past emotional
experiences help readers and viewers to construe possible meanings of unfolding
aesthetic events. The atmosphere of an art piece, or the depiction of a scene in a
movie, can remind the viewer of feelings that resonate with the recipient’s mood, thus
evoking congruent feelings. A narrative event might resonate more if the recipient
has experienced a similar situation (e.g. becoming a parent, the first kiss), which she
can relate to and which brings back memories. In this case pleasure emerges “from
the coherent interpretation of a work that may be personally meaningful” (Cupchik,
2001).
Given the importance of aesthetics in conventional entertainment (Cupchik &
Kemp, 2000), it is very likely that aesthetic pleasantness is important for Interactive
Storytelling systems as well. The quality of this aesthetic experience may differ
across applications: Some prototypes may facilitate affective responses through
beautiful imagery (e.g. digital landscapes). Other applications may address users
aesthetic perception with creative plot development, character attributes, dialogue
evolution, or puzzle tasks (e.g. like the Monkey Island adventure games). The
element of a ‘deep’, intellectually challenging narrative is certainly key to the
envisioned experiential outcomes of interactive storytelling (e.g. Cavazza et al.,
2007).
Hofer (2013) remarks that most communication researchers define the concept
of entertainment in terms of pleasure, thrill, relaxation, diversion, and enjoyment
(e.g. Affective Disposition Theory, Mood Management Theory). However, when we
look at Vorderer, Klimmt, and Ritterfeld’s (2004) model of complex entertainment
experiences, they incorporate not only such a hedonic view on the manifestations of
enjoyment in terms of merely positive affect, but also negative or mixed affective
responses such as sadness, melancholy, thoughtfulness, tenderness. Grodal (2007)
argues that viewers of tragic and dramatic content use it to work on their capability
to cope with failure and death, through acceptance and submission. Cupchik
(2001) already introduced the constructivist viewpoint that puts emphasis on the
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personal meaningfulness that recipients can find in moving and thought-provoking
entertainment media, such as sad movies or dramatic narratives. Consequently,
recent research differentiates between pleasure-seeking hedonic and truth-seeking
eudaimonic motivations to use entertainment media (Oliver & Bartsch, 2010; Oliver
& Raney, 2011).
Media users with eudaimonic motivations seek meaningful entertainment offerings
that deal with meaningful life events, show how characters cope with them and thus
provide general lessons of life value, eventually offering opportunities to get insight
into the meaning of life. Recipients might connect themes from narratives to their
own lives and derive a higher sense or introspection of life being meaningful in itself.
Accordingly, Oliver and Bartsch (2010, 2011) introduced the term appreciation to
describe the personal meaning that can be derived from such meaningful media
offerings. The authors regard appreciation as another dimension that can occur
together with enjoyment. While appreciation is associated with certain genres such
as dramas, sad films and documentaries rather than comedies, romances, or thrillers,
it can occur next to the experience of enjoyment and is also related to positive
evaluations of the entertainment product (Oliver & Hartmann, 2010). Meaningful
experiences appear to result in positive affect through the relief from tragic moments
and through raised awareness of the good things in human life (most sad films also
offer hope and a new perspective, e.g. “Accept what you can’t change and enjoy
what you choose”). The qualitative study by Oliver and Hartmann (2010) found
that viewers of meaningful films relate the content to people’s life stories and are
thus more likely to be more sensitive to valuable aspects of life.
Consequently, there are many routes that Interactive Storytelling systems may
take to generate aesthetic pleasantness in their users. Especially interactivity and
sensory immersion may add to this capacity. Interactivity allows the user to become
part of an aesthetic work, engage with it and explore it, shape it and thus become
part of it. Immersion supports the absorption of a mediated world by creating
believable (sensory) experiences that let the user focus on the mediated content.
In an Interactive Storytelling application, a computer system has to take care of
the artistic representation and to create for example aesthetically pleasant camera
movements, viewing angles, music cues etc. to the dramatic progression of any
narrative event. This is especially challenging since the user input might dictate
to a large part how a scene will play out, without the system knowing this in
advance. Creating a congruent aesthetic presentation is one of the big reasons why
an advanced artificial intelligence system is so important for Interactive Storytelling.
The dimension of aesthetic pleasantness reflects the meaning an interactive story
(its content and presentation) has on the user. The feeling of aesthetic pleasantness
(e.g. the author created a moving experience, expresses what the user also feels and
relates to) is supposed to be enjoyable in its own right.
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Measurement of aesthetic pleasantness and eudaimonic appreciation. A
5-item scale based on the work of Rowold (2008), Cupchik and Laszlo (1994), and
Cupchik, Leonard, Axelrad, and Kalin (1998) was developed to assess aesthetic
pleasantness of Interactive Storytelling systems. Using a principal components factor
analysis (N = 120), Rowold (2008) discriminated three factors with satisfactory
internal consistency. The first factor, cognition, describes cognitive processes relevant
to aesthetic perception (α = .76). The second factor, emotion, refers to positive
emotions paired with a feeling of relaxation (α = .69). Finally, the third factor,
self-congruency, describes the relationship between stimuli and observer, elicited by,
for example, biographical memories (α = .83). All three factors correlate significantly
with r ranging from .26 to .56. No support was found for a motivation factor.
We chose two items from the aesthetic perception assessment instrument by
Rowold (2008), the item “. . .makes me think” (adapted to “. . .made me think”)
with a high factor loading for the factor cognition, and one item for the factor
self-congruency (“Makes me relate the artwork to my personal situation”, which
we adapted to “The experience made me think about my personal situation”) for a
better fit. We added the item “The experience told me something about life” as a
general item for the aesthetic value with personal meaning. To address the factor
emotion, we created two items, inspired by the work of Cupchik and Laszlo (1994).
For very artistic and deeply meaningful Interactive Storytelling applications the
item “The experience moved me like a piece of art” has a strong face validity to
capture the emotional part of aesthetic pleasantness.
Aesthetic pleasantness and eudaimonic appreciation (Full scale, adapted from
Rowold, 2008 and Cupchik and Laszlo, 1994)
The experience. . .
1. . . .made me think
2. . . .made me think about my personal situation
3. . . . told me something about life
4. . . . was inspiring
5. . . .moved me like a piece of art
The full scale was used in the studies in Chapter 4; in later studies we used a
shorter version with three items, chosen based on highest item-total correlations:
Aesthetic pleasantness and eudaimonic appreciation (Short scale, adapted from
Rowold, 2008 and Cupchik and Laszlo, 1994)
The experience. . .
1. . . . told me something about life
2. . . . was inspiring
3. . . .moved me like a piece of art
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3.4.5 Presence
The concept of presence describes the sense of being present in a mediated (story)
world and implies being engaged, absorbed by content and transported to the story
world. In this state, it feels as if the story comes to life, as if characters really
exist, and as if the experience is not mediated (Lee, 2004; Lombard & Ditton, 1997).
Lombard and Ditton (1997) define the concept of presence as “the perceptual illusion
of non-mediation”. Similarly, Lee (2004) defined presence as “a psychological state
in which virtual objects are experienced as actual objects”.
The concept of presence can be subdivided into three different main types (Lee,
2004):
Spatial presence, the illusion of being physically present in a mediated space
Social presence, the illusion of being together with a mediated person, and
Self-presence, the illusion of the self-identity being inside a mediated world.
The academic term to describe users’ sense of being in the mediated world
regarding the aforementioned technological criterion is immersion. However, it is
important to differentiate immersion from presence. According to Slater, Usoh, and
Steed (1995), immersion is an objective criterion which depends on hardware and
software. Technologies such as force feedback, motion sensing controllers, surround
sound and high dynamic range rendering are used to create immersive experiences.
The perception of immersion is based on virtual sensory information’s type, variety,
richness, and direction and to which extent they override real world sensations (Tencé,
Buche, Loor, & Marc, 2010). In contrast, presence is defined as the psychological,
more subjective sense of “being there” in the environment, and is mainly influenced
by the content of the mediated world.
Schneider, Lang, Shin, and Bradley (2004) conducted an experiment (N = 30) in
which they examined the influence of the addition of a storyline to a first-person-
shooter video game on user experiences. They found that identification and presence
were significantly greater when a story was incorporated into the game. Furthermore,
presence in a story led to significantly higher levels of physiological measured arousal.
Players in the story condition significantly liked these games better and reported
significantly higher levels of positive emotions.
Furthermore, the perception of being in the story world will depend on its
believability and the interaction with the environment and its characters. Murray
(1997) suggests that creators of interactive stories and narrative games need to
actively create belief by allowing players to manipulate objects and engage in
enactment. Belief and interaction are both highly connected to the concept of
presence. Lee (2004) argues that the perception of social presence occurs when users
successfully imagine intelligent social actors while using simulation technologies or
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media. The experiments by Lee and Nass (2003) showed that character believability
(match between perceived personality of voice and textual content) is an important
factor underlying social presence.
Users’ acceptance of a mediated environment is related to suspension of disbelief
(Murray, 1997; Mateas, 2001). Suspending the disbelief of being in an artificial world
means to accept the internal logic of that world and to forget about the logic of the
real world, for the sake of being immersed. In interactive environments, presence
goes beyond the users’ suspension of disbelief as through interaction users really
become part of the environment. Accordingly, Witmer and Singer (1998) suggested
that presence was dependent not only on immersion, but also on the level of user
involvement, which they define as “a consequence of focusing one’s energy and
attention on a coherent set of stimuli or meaningfully related activities and events”
(p. 227). Through direct interaction with the simulated environment, users can
get fully immersed and feel as they were really part of that environment. Witmer
and Singer (1998) argue that this perception of real interaction is quite unique to
interactive virtual environments.
Being present in a mediated world distracts from possibly negative affect elicited
by the real world. This distraction can be perceived as enjoyable following Mood
Management Theory. Taken together, presence is influenced by the technological
presentation in terms of graphic and sound qualities, large screens, virtual reality
devices and believable characters but also in terms of narrative content. The
perception of presence will most likely positively impact enjoyment of an Interactive
Storytelling application.
Measurement of presence. The concept of presence can be split into self-
presence, social presence and spatial presence. Lee (2004) argues that the perception
of social presence occurs when users successfully imagine intelligent social actors
while using simulation technologies or media. This concept overlaps with the char-
acter believability, since users of a mediated world are supposed to experience social
presence when they perceive characters as believable and intelligent social actors.
Similarly, self- presence, the perception that one’s self-identity is inside the mediated
environment, is covered by the measurement of identification, which we will discuss
later. Because social presence and self-presence overlap to such a great extent with
other proposed experiential dimensions of Interactive Storytelling, we will focus on
spatial presence as a possibly orthogonal experience dimension.
Lacking theoretical foundation of available instruments to measure spatial presence
led Vorderer et al. (2004) to the development of MEC-SPQ, unifying existing concepts
of presence (Wirth et al., 2007). The questionnaire addresses presence using following
subdimensions: attention allocation, spatial situation model, spatial presence (self-
location, possible actions), cognitive involvement, suspension of disbelief, domain
specific interest, visual spatial imagery, and absorption.
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The MEC-SPQ was validated with four types of media (text and film, hypertext
and virtual environment), and N = 290 (students from three different countries, U.S.,
Portugal, Finland; age M = 21.4, SD = 5.2). All non-trait scales were sensitive to
an experimental manipulation of attention (dual-task procedure) and different types
of media and reliability was good (α of .80 to .93).
The measurement instrument offers flexibility in terms of length of subscales;
short versions with four items per scale are available. We are mainly interested
in a subscale that measures the experience of being in the mediated environment
instead of one’s real-physical environment. The subdimension Spatial Presence
Self-Localization (SPSL) is best suited for this.
We chose the 6-item version of the Spatial Presence Self-Localization dimension
from the MEC presence questionnaire for the studies presented in Chapter 4.
Spatial Presence (Full scale, MEC Presence questionnaire, Spatial Presence Self-
Localization dimension; Vorderer et al., 2004)
1. I felt like I was a part of the environment in the presentation
2. I felt like I was actually there in the environment of the presentation
3. I felt like the objects in the presentation surrounded me
4. It was as though my true location had shifted into the environment in
the presentation
5. I felt as though I was physically present in the environment of the
presentation
6. It seemed as though I actually took part in the action of the presentation
For the experiments in Chapters 4 and 5, we shortened the scale to three items,
choosing items with highest item-total correlations in the first two studies:
Spatial Presence (Short scale, adopted from the MEC Presence questionnaire,
Spatial Presence Self-Localization dimension; Vorderer et al., 2004)
1. I felt like I was a part of the presented environment.
2. I felt like I was actually there in the presented environment.
3. It seemed as though I actually took part in the action of the presentation.
The last study, in Chapter 6, included a fourth item again, since it featured only
one exposure and allowed for a longer questionnaire.
4. I felt as though I was physically present in the environment of the
presentation.
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3.4.6 Emotional State (Affect)
Within the entertainment model, excitation transfer as an effect of enjoyment can
be related to a specific emotional state; in general this can be a positive or negative
emotion.
Different narratives can evoke diverse affective responses in users. They can range
from very unpleasant to very pleasant, from very calm to extremely excited, similar
to the Positive and Negative Affect Schedule (PANAS; Watson, Clark & Tellegen,
1988). When measuring the user experience of interactive stories it will be interesting
to have positive and negative affect as general emotional categories. As already
mentioned in the presence paragraph, Schneider, Lang, Shin, and Bradley (2004)
showed that a shooting game with a story had a significant positive effect on the
players’ affect.
While positive affect is obviously connected to enjoyment (e.g. feelings of power,
excitement, and pride) it is more complex for negative affect. After a sad ending to
a romantic story, in which the user identified with her role and cared about other
characters, the users may feel sad, while still having enjoyed the story and probably
also enjoyed being touched by the content. Enjoyment through sad narratives has
been shown for movies (e.g. Hofer & Wirth, 2012) and is related to meaningful,
eudemonic (as opposed to hedonistic) types of appraisal. At the same time, a boring
or frustrating user experience can also lead to a (hedonistic) negative affect.
The study of Schoenau-Fog (2011) supports the role of affect in Interactive
Storytelling as it shows that users reported positive affect caused by suspense,
curiosity, interest and engagement as well as relaxation after the experience. Negative
affect was either related to technical issues (confusion, annoyance, frustration because
of controls) or to the narrative. Regarding narrative related affect, participants felt
excited, nervous, frustrated (because they couldn’t help others), powerless, scared
and bored. Affect is a broad experience dimension that may be fuelled by very
different causes, such as system usability or aesthetic pleasantness and eudaimonic
appeal. Affect should always be regarded in the context of other user experience
dimensions, but even then, it might be difficult to get a full understanding of the
true nature of negative affect without asking participants directly, especially if they
experience frustration with the system (not having enough control over the story)
and are affected by a sad story at the same time. In combination with the remaining
user experiences, affect should give an overall insight on the emotions of the users
after experiencing an Interactive Storytelling application. Also looking at items
individually may help to get a better understanding of the kind of affect that was
experienced, for instance by differentiating between sadness and frustration.
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Measurement of positive and negative emotional state. To assess the emo-
tional state directly after interacting with a storytelling system, the Positive and
Negative Affect Schedule (PANAS) by Watson, Clark, and Tellegen (1988) is the
obvious candidate. The 20-item scale has been developed with a sample of under-
graduate students and validated with adult populations. Since preliminary analyses
revealed no systematic differences between student and non-student responses, both
populations were combined in all analyses (N = 660). PANAS comprises two mood
scales, one measuring positive affect and the other measuring negative affect.
Watson, Clark, and Tellegen (1988) reported acceptable reliability regarding the
time instruction to report their affect for the present moment with Cronbach’s alpha
coefficients of .89 for the Positive Affect (PA) scale and .85 Negative Affect (NA)
scale. The intercorrelation between both scales is low with r = −.15, thus, the two
scales share approximately only 1% to 5% of their variance. From this, Watson,
Clark, and Tellegen (1988) conclude that the two mood factors are orthogonal
dimensions which was supported by a principal factor analysis.
The authors point out that the Positive and Negative Affect scales are sensitive to
measure not only the state after a certain treatment but are also are influenced by
general traits of the participants (Costa & McCrae, 1980; Watson & Clark, 1984).
Therefore it might be useful to ask participants about their general positive and
negative affect before the treatment.
Originally, each item is rated on a 5-point scale ranging from “1 = very slightly or
not at all” to “5 = extremely” to indicate the extent to which the respondent felt this
way in the indicated time frame (present moment, today, past days etc.). For our
measurement purposes I changed the answer categories to those used for the other
scales (1 = strongly disagree to 5 = strongly agree) and only focus on the present
moment, directly after using an Interactive Storytelling system. “PA” denotes items
from the Positive Affect scale and “NA” denotes items from the Negative Affect Scale.
Positive and Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988)
How do you feel at this moment, after experiencing the story?
1. Interested (PA)
2. Sad (NA)
3. Excited (PA)
4. Troubled (NA)
5. Powerful (PA)
6. Guilty (NA)
7. Scared (NA)
8. Hostile (NA)
9. Enthusiastic (PA)
10. Proud (PA)
11. Annoyed (NA)
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12. Alert (PA)
13. Ashamed (NA)
14. Inspired (PA)
15. Nervous (NA)
16. Determined (PA)
17. Careful (NA)
18. Hysterical (PA)
19. Lively (PA)
20. Anxious (NA)
The full 20-item scale was used in the studies in Chapter 4; in the two replay
studies of Chapter 5 and 5 we used a shortened version using only six items in total,
which were chosen based on their high inter-item correlations with the positive or
negative affect factor:
Short scale, adopted from the Positive and Negative Affect Scale (PANAS; Watson,
Clark, & Tellegen, 1988)
How do you feel at this moment, after experiencing the story?
1. Excited (PA)
2. Powerful (PA)
3. Enthusiastic (PA)
4. Sad (NA)
5. Annoyed (NA)
6. Anxious (NA)
For the Dinner Date study in Chapter 6, we used nine items and included the
following items with good inter-item correlations again:
7. Tough (PA)
8. Proud (PA)
9. Troubled (NA)
3.4.7 System Usability
System usability refers to the interface design of a given application. Within
entertainment theory, usability can be regarded as a media prerequisite. While
usability is probably a precondition for any enjoyable user experience, it does not
exist in any absolute sense and can only be defined with reference to particular
contexts and measured by the appropriateness to that context (Brooke, 1996). In
Interactive Storytelling, usability can refer to experiences with the hardware (desktop
vs. virtual reality system) and the software interface (e.g. typing vs. speech input,
avatar controls, object and character interaction). Brooke (1996) discusses usability
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as specific to any given system. A certain technique that has been shown to work
very well for one system does not necessarily work the same for a different system
with different users and a different context. Hence, usability should be seen as a
subjective evaluation. The International Organization for Standardization defined
usability as a construct consisting of three dimensions: effectiveness, efficiency and
satisfaction (ISO 9241-11, 1998).
Effectiveness is defined as the accuracy and completeness with which users achieve
specified goals. In an Interactive Storytelling system, this would mean that the
user is able to achieve her goals. These can be goals within the story or goals in
controlling the system.
Efficiency focuses on the relation between the expended resources (e.g. cognitive
effort, time) and the effectiveness of the interaction. For an enjoyable experience it
is very important that the cognitive load is not overwhelming and that a learning
curve is not too steep. This also relates to the experience of flow which is most likely
to occur if the learning curve is neither too high nor too low, and in the best case
adapts to the user.
Satisfaction refers to the user’s positive attitudes towards the use of the product
and freedom from discomfort. Thus, user satisfaction is highly connected to the
enjoyment of using a system and user’s expectations about that usage (e.g. as
offering control, choice, being interesting, challenging, rewarding, and enjoyable).
Since user expectations may play a strong role in the experience of media content,
it will be regarded as a dimension on its own within our studies (see section on the
satisfaction of user expectations).
System usability is very important for the interaction experience and therefore
assumed to influence effectance, autonomy and user satisfaction. Furthermore,
higher values of system usability mean less frustration for the user and are therefore
linked to higher levels of enjoyment and positive emotional states. A well usable
system seems to be crucial for successful user interaction and engagement. Specific
user experiences such as suspense, curiosity, and flow are more likely to occur if
the Interactive Storytelling system is intuitive, easy to use, and stable. Low levels
of usability, e.g. in the form of overly complex interfaces and bugs, might easily
prevent the user from entering a flow state and to perceive effectance (agency) and
autonomy. If the controls are too demanding for the user, struggling with them will
not allow immersion into the story world. As a result, the perception of presence and
the identification with the main character and his or her situation will be limited;
even if characters are otherwise very believable. If the system is easy to understand,
and the learning curve is not too steep or even adjustable, enjoyment will more
easily be elicited.
Nosper, Behr, Hartmann, and Vorderer (2005) found that both spatial presence
and usability share the same human-media-interaction prerequisites: media factors,
user factors and context of use. While spatial presence is the psychological state
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that occurs when certain media and user factors are given, usability describes the
quality of the interaction. Media factors relate to technological features (input and
output devices). User factors include trait and states of the media user (e.g. domain
specific interest, absorption, willingness to suspend disbelief). Context of use refers
to the task that has to be solved within a mediated environment (e.g. navigating)
and factors related to the physical and social environment in which the medium is
used (e.g. external noise, attendance of other people)”. Nosper, Behr, Hartmann,
and Vorderer (2005) assume that all three core aspects of usability (e.g. a high
satisfaction, a high efficiency, as well as a high effectiveness) can positively influence
the psychological processes involved in the formation of spatial presence.
Users with a high satisfaction should be motivated to stay longer in the mediated
world, thus increasing the likelihood of spatial presence experiences. Users with
high efficiency do not need to invest many resources (e.g. cognitive workload, time)
to achieve a given task. High efficiency can be achieved if the medium offers well-
defined visual spatial imagery (to allow for easy navigation, clear interaction, and
the suspension of disbelief). Efficiency may also increase the likelihood of spatial
presence experiences, because a lack of cognitive resources can impede the formation
of spatial presence. In turn, spatial presence is assumed to have a positive impact
on usability because users can allocate more cognitive resources for effective and
efficient task performances (Nosper, Behr, Hartmann, & Vorderer, 2005).
Measurement of system usability. The System Usability Scale (SUS) by
Brooke (1996) measures users’ usability perceptions on one single interface. It
is generally applicable to computer-based systems since the survey is technology
agnostic. This results in a very flexible measurement to address different Interactive
Storytelling applications. Furthermore, it is widely cited, and also widely applied in
the assessment of system usability (Lewis & Sauro, 2009). It is the most used global
measure of system satisfaction.
The SUS provides good measurement properties. Bangor, Kortum, and Miller
(2008) examined the SUS with a sample of 2324 cases and found the coefficient
alpha of the SUS to be .91. The reliability scores of the SUS are very satisfying and
compare favorably with the reliability values of similar usability instruments. Within
their studies, they showed that the SUS is sensitive to detect significant differences
between interface types and iterations, with no significant difference between the
judgement scores of female and male participants. Concurrent validity is supported
by the significant correlation of r = .81 between the SUS and an adjective rating
question for user friendliness. The high validity of the SUS is also supported by the
significant correlations with other usability measurement tools. Sauro and Lewis
(2009) found correlations between prototypical usability metrics from 90 distinct
usability measurements with r between .44 and .60.
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The SUS consists of ten statements, with five positive and five negative framed
items. User agreement is given on a 5-point Likert scale ranging from “strongly
disagree” to “strongly agree”. A typical item is “I thought the system was easy to
use”. For reasons of questionnaire length, we selected three items for an abbreviated
scale, two regarding general usability (one framed negatively) and one aiming at the
learnability component. We modified the negative item (“I found the system very
cumbersome to use”) by exchanging the word ‘cumbersome’ to ‘difficult’ to guarantee
easy understanding even for participants with English as a second language. “N”
denotes a negatively framed item.
System Usability Scale (SUS-3, adapted from Brooke, 1996)
1. I thought the system was easy to use
2. I would imagine that most people would learn to use this system very
quickly
3. I found the system very difficult to use (N)
3.4.8 Satisfaction of User Expectations
The satisfaction of user expectations refers to the expectations users have regarding a
specific system and application (e.g. are Interactive Stories often compared to video
games) and how well these are met. Within the entertainment model, user satisfaction
can be regarded as the interaction of user (interest) and media prerequisites (e.g.
technology, design). However, a definition of user satisfaction is not explicitly stated.
Nevertheless, user satisfaction may be an important factor underlying enjoyment
since expectations, and possible incongruities between expectations and use, can
influence attitudes toward the used system, which will in turn affect user enjoyment
during and after exposure.
User satisfaction is a direct outcome of system performance and users’ expectations
thereof. The term Interactive Story promises that the user can influence the narrative
and thus raises expectations on for example agency and autonomy involved with
story interaction. Moreover, satisfaction of user expectations may depend on the
gratification of other dimensions that users experience as crucial: e.g. character
believability, presence, aesthetic pleasantness, curiosity, and suspense. Following
Uses and Gratifications Theory, expectations will probably depend on the genre of
the interactive story a user chooses. A user looking for relaxation, romance and
aesthetic enjoyment will most likely choose a different interactive story than a user
that wishes for high suspense and arousal like in an action thriller.
Importantly, the better a system gratifies user expectations, the higher the resulting
enjoyment will be – that is, even though user experiences may be positive, overly
high expectations may decrease users’ enjoyment perceptions. User satisfaction can
be regarded as a moderating factor for the user experiences that lead to enjoyment.
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Measurement of the satisfaction of user expectations. Game developer
Bartle (2004) points out, “the players must expect to get something out of their
experience” (p. 128). The relationship between users’ prior expectations and
expectancy-(dis)confirmation is generally conceptualized as the satisfaction of user
expectations. Therefore the following scale aims at measuring user satisfaction
with Interactive Storytelling systems. The first three items measure general user
satisfaction by relating general prior attitudinal expectations to the confirmation
of these expectations. The remaining nine items assess satisfaction with regard to
each of the dimensions underlying the user experiences with Interactive Storytelling.
We constructed items directly addressing user expectations towards usability (“I
expected the system to be more user-friendly“), presence, character believability,
effectance, curiosity, suspense, flow, aesthetic pleasantness (in terms of the narrative
content and the visual representation), and overall enjoyment. “N” denotes a nega-
tively framed item.
User expectations towards Interactive Storytelling systems scale (Full scale)
1. The experience was better than I expected
2. I probably expected too much from the experience (N)
3. I was satisfied with how the system performed
4. I expected the system to be more user-friendly (usability, N)
5. I expected the experience to be more immersing (presence, N)
6. I expected the story’s characters to be more believable (character believ-
ability, N)
7. I expected to have more control over the experience (effectance, N)
8. I expected the experience to be more surprising (curiosity, N)
9. I expected the experience to be more thrilling (suspense, N)
10. I expected the experience to be more engaging (flow, N)
11. I expected the story to be better (aesthetic pleasantness 1, N)
12. I expected the graphics to be better (aesthetic pleasantness 2, N)
13. I expected the experience to be more enjoyable (enjoyment, N)
This full scale was used in the experiments described in Chapter 4. For later
studies, we reduced this scale to two items, using one general attitudinal item from
the original scale and the negatively framed enjoyment-focused item:
User expectations towards Interactive Storytelling systems scale (Short scale)
1. The experience was better than I expected
2. I expected the experience to be more enjoyable (N)
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3.5 Interaction Experiences
Interaction experiences are a crucial part of interactive media, and therefore also of
Interactive Storytelling systems. The entertainment framework of Vorderer, Klimmt,
and Ritterfeld (2004) does not focus on interaction experience, though. In the
following paragraphs, we discuss the interaction experiences flow, autonomy, and
effectance.
3.5.1 Optimal Task Engagement (Flow)
While flow is not explicitly stated within the model of complex entertainment expe-
riences by Vorderer, Klimmt, and Ritterfeld (2004), flow, as the optimal experience
between presented challenge and abilities of the user, has been shown to be an
important user experience for interactive media such as websites (Chen, Wignad, &
Nilan, 2000; Hoffman & Novak, 2009) and video games (e.g. Rheinberg & Vollmeyer,
2003; Keller & Bless, 2008).
Many video game players, for example, are strongly engaged in their activity
and try to block out any external input that could distract them. Such players are
commonly described as being in the state of flow (Csikszentmihalyi, 1990). Users
experiencing flow find themselves resolving a sequence of tasks that is exactly as
difficult as they can handle if they work with full dedication, and this experiential
state (in the middle between boredom and anxiety) is found highly pleasant in many
situations. Tasks that are perceived as being too easy and not challenging can lead
to disinterest and boredom, while too demanding tasks can evoke frustration and
stress. Usually, flow cannot be sustained unless challenge and skills continue to
match. So, video games should offer increasingly difficult challenges in order to
match the evolving skills of their players (e.g. Chen, 2007).
Most video games are well suited environments to induce flow experiences since
they offer clear goals and unambiguous feedback to the user. Their design aims to
create the perfect learning curve. Rheinberg and Vollmeyer (2003) manipulated the
flow experience within a video game, by issuing three different levels of difficulty
(easy, medium / optimal, hard). As predicted, participants (N = 46, 37 females)
reported the highest flow score in the medium / optimal difficulty condition.
Similarly Keller and Bless (2008) conducted an experiment with a Tetris video
game that participants (N = 72, 44 females) played either in the boredom condition
(low task demand), an adaptive condition (task demands adapt automatically to
the user skill), or the overload condition (very high task demands) for eight minutes
before filling out a flow questionnaire. As expected, participants in the adaptive
playing mode condition reported significantly higher perceived fit of skill and task
demands as well as higher enjoyment. Perceived fit of skills was also a good predictor
for enjoyment, which suggests that not the objective level of success on a certain task
but rather the subjectively experienced fit of skills and task demands are relevant
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for the enjoyment and task involvement.
While researchers agree on the importance of flow in general, there are inconsis-
tencies in how flow is modelled, resulting in different assumptions of whether certain
experience dimensions are an antecedent or a consequences of flow, or even a part of
flow itself. For instance, system usability may be a requirement for flow experiences
as well as an outcome of flow. Likewise, presence is an antecedent of flow experiences
but at the same time also fuelled by flow in virtual worlds (Hoffman & Novak, 2009).
Participating in an interactive story by making decisions and pushing a story plot
forward can be construed as a task-type of activity, especially since most Interactive
Storytelling applications set rules and limits to what users can decide on and do.
If the timing and difficulty of users’ interaction with the story is right, users may
get lost in their co-narrative activities. However, a great technical challenge for
Interactive Storytelling systems lies in dealing with the highly unpredictable nature
of user input. While the task for the user is to co-narrate an interesting story,
leading her character through dramatic sequences, the goals, and especially the
feedback provided by current systems, may not be as clear as in video games. Users
of Interactive Storytelling platforms often do not know what actions will lead to
specific story outcomes, or whether their actions have any influence at all. In
addition, maintaining flow through a steady increasing challenge keeping up with
user skills does not seem to fit with the concept of Interactive Storytelling. However,
if a system is capable of presenting an engaging narrative and interface while giving
the right amount of control, the user will very likely focus on the story world with
deep involvement and enjoyment.
Flow may thus turn out as an experiential dimension important for users of
sophisticated well-structured Interactive Storytelling systems that provide reasonable
challenges and defined tasks to their audience (e.g. Mallon & Webb, 2005; Sherry,
2004). The flow state is usually measured by self-reports concerning the level of
involvement, concentration, and enjoyment (Nakamura & Csikszentmihalyi, 2002).
Originally flow was used to describe activities as climbing. Subsequently it was
adapted to explain intrinsic motivation in all kinds of sports before it was used to
within interactive media studies.
Users of interactive stories who experience flow will more easily experience presence
in the story world. Flow is also related to the perception of high competence, which
is part of the effectance dimension. As a result, users experiencing flow will most
likely experience enjoyment as well, especially since flow experience is often described
to be enjoyable in itself.
Measurement of flow. Csikszentmihalyi proposed a nine-dimensional conceptual
flow model (Csikszentmihalyi, 1990; Jackson & Csikszentmihalyi, 1999): challenge-
skill balance, action-awareness merging, clear goals, unambiguous feedback, con-
centration on the task at hand, sense of control, loss of self-consciousness, time
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transformation, and autotelic experience.
Based on this model, Jackson & Eklund (2002) developed the Flow State Scale
(FSS) and also a corresponding dispositional version of the instrument, the Disposi-
tional Flow Scale (DFS), each addressing the nine flow dimensions. Since we are
interested in the state flow after experiencing an interactive story we will focus on
the scale measuring state flow only. The FSS was designed to be completed after
a specific event, to assess the state, or situation-specific experience of flow. While
these measures were developed and validated in physical activity settings, they have
been used in other performance-related domains as well, such as music, theatre, and
art (Jackson, Martin, & Eklund, 2008).
The FSS constitutes a 36-item multidimensional assessment of flow and has
demonstrated good psychometric properties (Jackson & Eklund, 2002). Within
Jackson and Eklund’s (2002) validation studies a confirmatory factor analyses
supported the construct validity of the scale in two independent samples and
supported the nine-factor first-order flow model; internal consistency was acceptable
with subscale Cronbach’s alphas ranging from .78 to .92. The flow scale has been
used in a wide range of activities and settings and showed to provide valid and
reliable means of assessing flow.
To allow for usage within large-scale studies with many different measures, Jackson,
Martin, and Eklund (2008) developed the short, nine-item flow measure (short FSS)
which can be seen as a summary of the long scale, each item reflecting one of the
nine higher order factors from the original scale. Items for the short version were
identified that appeared to best measure the intended construct. They were selected
based on the size of their standardized factor loadings in previous CFA from each of
the nine flow factors comprising the long flow scales (Jackson &Marsh, 1996; Jackson
& Eklund, 2002). In the case of several items representing the same dimension with
similar good factor loadings, items that deemed to have the best face validity were
chosen. Coefficient alpha estimates of reliability from the item-identification and
cross-validation data sets of Jackson and Eklund (2002) were .77 and .78, respectively.
Within a Confirmatory Factor Analysis (CFA) the goodness-of-fit indices based on
these preliminary analyses of the short scales showed acceptable fit (χ2 = 1683.71,
df = 801; CFI = .98; NNFI = .97; SRMR = .05; RMSEA = .05). Latent
correlations between the nine factors comprising the long flow scale and the short
flow scale were examined (N = 475). Findings revealed that the state short scale
provides good representation of the long version with short items correlating at
acceptably high levels with their long latent factor counterpart models (range r = .65
– .82; mean r = .73).
To sum up, the flow measures demonstrated acceptable model fit, reliability, and
distribution properties. Correlational analyses between the long and short scales
demonstrated that each short item selected to represent its corresponding long latent
factor correlated very highly with its long form counterpart.
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The short flow scale covers all nine dimensions of their original conceptualization of
flow and applies neatly to the user experience of Interactive Storytelling applications.
1. I felt I was competent enough to meet the high demands of the situation
[Challenge-Skill Balance]
2. I did things spontaneously and automatically without having to think
[Action-Awareness Merging]
3. I had a strong sense of what I want to do [Clear Goals]
4. I had a good idea while I was performing about how well I was doing
[Unambiguous Feedback]
5. I was completely focused on the task at hand [Concentration]
6. I had a feeling of total control over what I was doing [Sense of Control]
7. The way time passed seemed to be different from normal [Transformation
of Time]
8. The experience was extremely rewarding [Autotelic Experience]
9. I was not worried about what others may have been thinking of me or
my performance [Loss of Self-Consciousness]
For our versions of the scale, all items were preluded by “During the experience. . . ”
and three statements were slightly adapted for a better fit: Item 2 “I did things
spontaneously and automatically without having to think” was adapted to “. . . I
acted spontaneously and automatically without having to think”. Item 8 “The expe-
rience was extremely rewarding” was changed to “. . . I found it extremely rewarding”.
Item 9 “I was not worried about what others may have been thinking of me or my
performance“ was rephrased into “I was not concerned with how others may be
evaluating me”.
Flow scale (Full scale, adapted from FSS-2; Jackson, Martin, & Eklund, 2008)
During the experience. . .
1. . . . I felt competent enough to meet the demands of the situation
2. . . . I acted spontaneously and automatically without having to think
3. . . . I had a strong sense of what I wanted to do
4. . . . I had a good idea while I was performing about how well I was doing
5. . . . I was completely focused on the task at hand
6. . . . I had a feeling of total control over what I was doing
7. . . . the way time passed seemed to be different from normal
8. . . . I found it extremely rewarding
9. . . . I was not concerned with how others may be evaluating me
This scale was used in the experiments described in Chapter 4. For later studies,
we shortened this scale to five items, choosing items with highest item-total correla-
tions:
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Flow scale (Short scale, adapted from FSS-2; Jackson, Martin, & Eklund, 2008)
During the experience. . .
1. . . . I felt competent enough to meet the demands of the situation
2. . . . I acted spontaneously and automatically without having to think
3. . . . I had a strong sense of what I wanted to do
4. . . . I had a good idea while I was performing about how well I was doing
5. . . . I was completely focused on the task at hand
3.5.2 Autonomy
Autonomy is a complementary dimension to the entertainment framework of Vorderer,
Klimmt, and Ritterfeld (2004). As part of the Self-Determination Theory, autonomy
is regarded as an intrinsic need of human beings that drives intrinsic motivation: we
want to be free to choose. Exposure to entertainment content is often an autonomous
activity itself, since it is usually not forced by others. Autonomy as an intrinsic need
can also be satisfied within interactive entertainment worlds.
Given the diverse options to make an Interactive Storytelling application inter-
active, users may have different perceptions of how much freedom they have in
interacting. For instance, “scripted” interaction may limit user possibilities to a
minimum (in order to preserve a coherent pre-authored storyline), whereas other
design approaches may maximize users’ degrees of freedom of what to do and how
to do it. The concept of autonomy describes the freedom to choose from a large set
of options without being pushed in one direction. Because autonomy is often linked
to positive overall media experiences (Ryan, Rigby, & Przybylski, 2006), system
designers may want to assess which level of autonomy users think has been given to
them. However, autonomy in interactive media bears some problems, since more
autonomy is not always better. In the context of Interactive Storytelling, it may
generally be positive to give the user many options to influence a narrative, but
providing too many options at the same time can be overwhelming. Users might get
lost in choice, especially when they have no idea about which options generate an
enjoyable narrative. This high task demand increases uncertainty and the cognitive
load of the user, which can have a negative influence on the user experience as it
probably diminishes flow.
At the same time, high levels of autonomy in the form of lots of interaction possi-
bilities with characters and objects might lead to higher immersion and enjoyment,
because the mediated world becomes more realistic and engaging (see later discussion
of presence). Moreover, finding out what is possible in an interactive story and how
a set of options works can elicit curiosity.
In turn, again, giving the user too much freedom of choice may limit the experience
of suspense and curiosity. The more freedom a user gets the more difficult it is for
the system to produce a coherent dramatic story development. The right amount
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of autonomy is important for an enjoyable experience: On one hand, too little
autonomy and the user feels guided and not able to influence the story in a way she
likes it to evolve. On the other hand, too much autonomy and the user might feel
lost in possibilities. Both extremes would also have a negative influence on perceived
flow, either because the user is bored, or overwhelmed.
Measurement of autonomy. All items were created from scratch while orien-
tating on the concept of autonomy as found in the Self-Determination Theory (Deci
& Ryan, 2000). Following the idea of SDT and research on video game motivation
(Ryan, Rigby, & Przybylski, 2006), users are more likely to be energized and intrin-
sically motivated to engage in activities in which they feel that they are able to
freely choose and create the experiences they want for themselves, rather than being
forced by the game for one decision. Applied to interactive media entertainment,
Ryan, Rigby and Przybylski (2006) understand the satisfaction of intrinsic needs
such as autonomy, as fuelling the motivation to stay engaged and to use the media
offer repeatedly.
In the study of Ryan, Rigby and Przybylski (2006) the Player Experience of Need
Satisfaction (PENS), consisting of competence, autonomy, social relatedness and
overall game enjoyment subscales, was used. The three item subscale autonomy
achieved acceptable internal reliability scores (Cronbrach’s alpha = .63).
Player Experience of Need Satisfaction (PENS, autonomy scale; Ryan, Rigby, &
Przybylski, 2006):
Reflect on your play experiences and rate your agreement with the following
statements:
1. The game provides me with interesting options and choices
2. The game lets you do interesting things
3. I experienced a lot of freedom in the game
For the purpose of measuring perceived autonomy within an Interactive Storytelling
setting, we inferred our autonomy scale directly from the theory on the need for
autonomy described within the Self-Determination Theory. Autonomy with regard
to Interactive Storytelling applications is about local and global agency, the ability to
have a meaningful impact on the story progression. Other than effectance, autonomy
is aimed at the amount and quality of available options to influence a story. This
is also what the autonomy subscale of the PENS questionnaire focuses on. Taken
together, we created three items in the form of statements about player options to
influence the story: 1) on the amount of options to influence the story (“I noticed
many opportunities to influence the story”), 2) the opportunity to actually influence
the story and thus create certain story events (“I had the impression that I was able
to make many different events happen in the story”), and 3) to have the freedom to
choose options that the player thought of himself of herself (“The system gave me
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precisely those options to influence the storyline that I had in mind”). These notions
cover different aspects of perceived autonomy within an Interactive Storytelling
application.
We also added a reverse coded item to measure perceived limitations instead of
freedom (“I felt strong limitations to my decisions how the story should proceed“.)
“N” denotes a negatively framed item.
Autonomy
1. I had the impression that I was able to make many different events
happen in the story
2. I noticed many opportunities to influence the story
3. I felt strong limitations to my decisions how the story should proceed
(N)
4. The system gave me precisely those options to influence the storyline
that I had in mind
We have introduced the user experience dimension autonomy in Chapter 6 for the
last two studies.
3.5.3 Effectance
The perception of receiving immediate, direct feedback on one’s action and of
influencing the game world is called effectance (see also Klimmt, 2003; Klimmt,
Hartmann, Vorderer, & Bryant, 2006). While autonomy describes the freedom
of unforced choice, effectance is about the effect a chosen action has, e.g. how
meaningful it is for the story progression. Therefore effectance is the intentional
influence on the interactive presentation by the user – that does not mean that
the user is in control of what happens, but it does mean that system responses are
meaningful and coherent to her actions (and not random or pre-scripted). Within
the entertainment model, effectance relates to the achievement motive, perceived
achievement, control and self-efficacy. Moreover, from the viewpoint of the Self-
Determination theory, effectance can be seen as the satisfaction of the competence
need; and might also satisfy the need for autonomy in the sense of meaningful
interaction.
Following the definition of Interactive Storytelling from Chapter 2, meaningful
interaction seems to be a crucial element of this new entertainment medium. Re-
search on the enjoyment of video games repeatedly addressed interactivity as an
important dimension. The study of Klimmt, Hartmann, and Frey (2007) for example
investigated the role of effectance and control for the enjoyment of video games. The
authors followed the common proposition that interactivity facilitates the experience
of causal agency. Within their online experiment, 500 participants played a manipu-
lated video game with reduced perceived effectance, or reduced perceived control,
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or normal play. Results showed that enjoyment ratings are mostly dependent on
perceived effectance. However, the authors also deduct that the relationship between
control of the game situation and enjoyment is more complex: Reducing control
over a game does not automatically lower enjoyment. Klimmt, Hartmann, and
Frey (2007) explain this finding with two different roles that control may have for
the enjoyment of video games. First, similar to effectance, being in control raises
enjoyment. Second, enjoyment can also occur when players have to struggle for
control, which is the quintessence of challenge. Such a challenge bears suspense,
because the outcome is open and depends on the player actions and reactions. At
the same time, a mastered challenge evokes emotional relief and satisfaction. Both
are states of enjoyment (Klimmt, 2003).
Although effectance in itself may be pleasant, it might hamper other enjoyable
experiences. If a player is too effective, this could reduce perceived challenge.
Hence, if a task is not demanding enough, this may lead to boredom (see flow
experience). Furthermore, in an Interactive Storytelling setting, a story that is
completely controlled by the user might evoke much less curiosity and suspense,
leading to a less enjoyable experience. In non-interactive entertainment such as
books and movies, no effectance to control a story is needed. However, skipping a
few pages or forwarding a movie to see how a certain situation evolves might affect
the media experience, and ruin any suspense. Effectance is both an opportunity and
a challenge for digital systems, because precisely the right degree of effectance (not
hampering other experiences) has to be reached.
Interactive Storytelling offers the player different ways to perceive effectance by
interacting with the characters and the environment of the story world directly by
controlling a character or by issuing commands as a general director. An interactive
story can be influenced on two levels:
On a local level; we coin the interaction on the local level as local agency. Player
actions and decisions on a local level have immediate effect on a particular situation
or plot part within the overarching story plot. Often local agency focuses on what
the user can do in a particular scene and environment. Influence on a global level,
that is on the overall structure and evolvement of a story, also including the ending,
we coin global agency. User actions can have a strong impact in the course and
progression of a narrative, leading to a completely different ending.
For users, it is often unclear what particular action influenced the story outcome.
In Interactive Storytelling systems, complex algorithms compute the single local
effects on the global scale, rendering it almost impossible for the user to differentiate
the effect of all her inputs. Generating experiences of effectance relies on the feedback
the system is providing. Giving feedback about local agency is relatively easy since
responses can be provided immediately after the user action. In contrast, giving
feedback about global agency is much more complex: Responses will only become
visible as the story evolves, and many user actions may have been recorded between
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a decisive action and the system response. Notably, the key feature of Interactive
Storytelling is interaction with a narrative, the influence that users have on the
evolving story (e.g. global agency). To really appreciate Interactive Storytelling for
what it is, users should be made aware of their global agency.
Looking for causality in Interactive Storytelling can be compared to causality
in real human interactions and their impact on relationships. For instance, in a
relationship break-up there might be a cause in the past. Every major decision or
the sum of behavior in certain situations can have an impact on the progression,
conditions and outcome of a relationship (marriage, break-up). In contrast to real
life, Interactive Storytelling offers the possibility to start over again and try different
actions. Thus, by replaying, users can get a sense of global agency if the system
offers enough alternative outcomes. Users can compare reactions of the system to
their actions in different play-throughs and reflect on meaningful sequences.
The sense of active participation (Klimmt, Hartmann, & Frey, 2007) is a plausible
mechanism that renders users’ self-enhancement an important dimension of the
user experience in interactive storytelling: Because users are directly involved (or
at least believe to be directly involved) in what happens in the story, they can
attribute positive events to themselves (e.g. they manage to fix a relationship
problem in the interactive drama Façade. Interactivity thus opens the pathway to
users’ self-enhancement. If users leave an interactive story with the impression of
great achievement, their experience rests on competence and success, which comes
along with very positive emotions.
Entertainment media of various kinds have been shown to affect users’ self-
perception and self-worth. Video games have been argued to increase players’
self-esteem by providing experiences of success (Vorderer, Steen, & Chan, 2006) and
reward (Bateman & Boon, 2005). To the extent that Interactive Storytelling systems
facilitate identification with characters and/or provide experiences of competence
and success, they are also likely to lift users’ self-esteem.
Measurement of effectance. The two facets of effectance: Immediate impact on
the system [II] and visible impact on story development [VI] are both conceptually
and item-based on the work of Klimmt, Hartmann, and Frey (2007). The effectance
scale has been used in an online experiment (N = 500) and yielded a high internal
reliability (11 items, Cronbach’s alpha of .92).
We chose the four most prominent items, two of which being partly adapted to
fit the Interactive Storytelling theme better. For our adaption we make use of the
term story instead of game and changed the negatively framed item “My inputs
had little impact on the events in the game” into the positive version “My inputs
had considerable impact on the events in the story”. Two items have been added for
a better measurement of global agency (“My decisions clearly influenced how the
story went on” and “I discovered how my earlier actions influenced what happened
later in the story”).
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The subpart of the effectance scale immediate impact (II) can be seen as local
agency and visible impact (VI) on story development refers to global agency.
Effectance (Full scale, adapted from Klimmt, Hartmann, & Frey 2007)
1. My inputs had considerable impact on the events in the story [II]
2. I had the feeling that I could directly affect something on the screen [II]
3. The consequences of my inputs were clearly visible [II]
4. I could recognize which events in the story I have caused with my inputs
[VI]
5. My decisions clearly influenced how the story went on [VI]
6. I discovered how my earlier actions influenced what happened later in
the story [VI]
The Façade replay study in Chapter 5 and the Emo Emma replay study in Chap-
ter 6 made use of a shortened version, using two items with the highest item-total
correlations:
1. My inputs had considerable impact on the events in the story [II]
2. I had the feeling that I could directly affect something on the screen [II]
3.6 Meaningful Narrative Experience: Believable
Characters and Identification
In the work of Klimmt, Hefner, and Vorderer (2009) “the way players deal with
characters or social roles in video games is best understood as identification”. Identifi-
cation is seen as an important concept for the understanding of enjoyment. Similarly,
character believability is regarded as being crucial for creating a meaningful experi-
ence, according to Bates (1992).
3.6.1 Character Believability
“Character believability refers to the numerous elements that allow a character
to achieve the ‘illusion of life’, including but not limited to personality, emotion,
intentionality, and physiology and physiological movement” (Riedl & Young, 2005,
p. 2).
Both affective and cognitive factors influence individuals’ evaluation of media
(Raney, 2002). For Interactive Storytelling applications this means that users will
judge fictional characters on an affective level, by showing empathy, and on a
cognitive level by assessing the actions of the characters in relation to the themes
and messages of the narrative (Green, Brock, & Kaufman, 2004).
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Just as many conventional narratives, interactive storytelling frequently involves
characters; many of them serve as interaction partners for users. Their autonomous
behavior and the social-emotional responses that they evoke are therefore important
determinants of whether the overall user experience can unfold in the way designers
have intended it to do. Or in the words of Mateas (2002, p. 8), characters are
“artistic abstractions of people, whose behavior, motivations, and internal life have
been simplified and exaggerated in just such a way as to engage the audience in the
artist’s vision”.
While character believability is not explicitly named in the entertainment frame-
work of Vorderer, Klimmt, and Ritterfeld (2004) they consider it one of the prerequi-
sites of media enjoyment. Character believability is affected by the used technology,
design and aesthetics. Also the media content has some influence on character
believability as some character emotions are more difficult to portray than others.
For instance, video games are able to render believable autonomous soldiers in a
war situation who are also able to follow a set of orders. However, engaging in a
meaningful conversation with such virtual characters is impossible.
Bates (1992) claims that “one of the keys to an effective virtual world is for the
user to be able to suspend disbelief”. This requires not only a believable story
environment and plot, but also and especially believable characters. In novels, the
description of characters and their behavior, how they react to certain situations and
other characters, is what makes a story believable and entertaining. Video games
often have simple stories with simple character interactions. In violent games, non-
player characters (agents) often behave believable. However, it is quite a challenge
to create characters with more complex behavior than actively fighting the player.
In most video games it is obvious that a character is computer controlled, especially
when trying to talk to an agent, since the computer has no common language
and world knowledge and relies on artificial intelligence or simple scripts. Bates
(1992) argues that unnatural behavior of simulated agents could be the primary
impediment to fully suspending disbelief. Since artificial intelligence is not yet
capable of simulating human speech, thoughts and behavior to the fullest, current
technology has to rely on tricks to allow for suspension of disbelief. For instance,
fighting characters in video games are often just abstract symbols of action, they are
not realistic, do not react to the violence that engulfs them (Bates, 1994). For Bates
(1994), characters showing emotions is what creates the “illusion of life”, because it
helps users to understand that characters care about their world, what they care
about and what they desire. To be believable, fictional characters should bear a
convincing appearance of reactivity, show intentions and emotions and a situated
social competence among others. Bates (1994) concludes that character believability
will not arise from copying reality; he believes that “art must lead the charge here”.
A convincing technology for Interactive Storytelling has to provide agents with a
good understanding of users’ intentions, plausible reactions to this that manifest in
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verbal, mimic and gestic output. While traditional research on agents in artificial
intelligence demands that constructed creatures are highly competent, the OZ project
(Bates, 1992) follows a different approach and requires agents only to be not clearly
stupid or unreal. According to this, an agent that is rather quiet can seem wise and
thoughtful while a talkative agent can give easily away the flaws of the system and
destroy the suspension of disbelief. A prominent example of such an approach is
the ELIZA application (Weizenbaum, 1966). It simulates a therapist that seems
to understand the users’ input by giving remarks or asking questions that seem to
have a logic and causal connection. However, the system does not really understand
complex language; instead, it uses keywords which are connected with common
predefined reactions that don’t give away its simplicity. A prominent evaluation test
for subjective character believability is the Turing test (Turing, 1950). A system
passes this test if a human user cannot tell whether she is interacting with a real
human or an artificial intelligence.
What should a virtual character exhibit to be believable? Most important is that
we have to believe they possess emotions (Hoorn & Konijn, 2003) and intentions
(Searle, 1980). To perceive both qualities, the agents also have to communicate
them. In an interactive setting, communication is two-sided, so their responses
to user input have to contain emotions and intentions that are not random, not
scripted. Therefore, the agents have to have, 1) a good understanding of user input
(which will heavily rely on artificial intelligence using background knowledge), 2)
a system meaningfully regulating emotions (via an emotion engine; see Hoorn &
Konijn, 2003), and 3) a system simulating intentions (in the simplest case provided
to the user by means of a background story).
Realistic character behavior seems to be very important for any entertainment
medium, as well as movies, books, or video games. In interactive stories the way
characters are depicted, and how they behave - especially when the user interacts
with them - have a strong impact on the perception of the story world and its
meaningfulness to the user. Depending on the genre of a story, non-realistic or
non-authentic character behavior easily breaks the suspension of disbelief, which
instantly lowers enjoyment. “For storytelling to be successful – to have an emotional
or educational impact on the audience – a story must (a) be understandable and (b)
believable in the sense that the audience is willing to suspend their disbelief. We
argue that one property of story that affects both is character believability” (Riedl
& Young, 2005).
Measurement of character believability. Lee and Heeter (2008, 2012) sum-
marize the literature on character believability by defining it as the size and nature
of the cognitive gap between the players’ character experience and the character
they expect. “When the player’s expectations exactly match their experience, a
character is fully believable. The larger the gap, the more likely it is to interfere with
3.6 Meaningful Narrative Experience: Believable Characters and Identification | 77
suspension of disbelief”. Based on the literature on the subject, Lee and Heeter’s anal-
ysis of believability qualities produced five key believability categories: appearance,
personality, goals, emotions, and social relations. We drop the categories appearance
and personality since they result from the combination of their subdimensions. In
turn, we introduce the concept of cognitive responses (characters understand user
intentions and react consistently and meaningfully).
• [E] empathic responses to characters (social relation)
• [A] perceived affect in characters (emotion)
• [I] perceived intentionality in characters (goal)
• [C] cognitive responses to characters
A four item scale to match each dimension has been developed:
Character believability (Full scale)
1. I could feel what the characters in the environment were going through [E]
2. I had the impression that the characters in the environment responded in a thoughtful
way to what I did [C]
3. I noticed when the characters in the environment displayed strong emotions [A]
4. The characters in the environment seemed to have a strong will of their own [I]
The Façade replay study in Chapter 5 and the Emo Emma replay study in Chap-
ter 6 made use of a shortened version, using two items with the highest item-total
correlations:
1. I could feel what the characters in the environment were going through [E]
2. I had the impression that the characters in the environment responded in a thoughtful
way to what I did [C]
3.6.2 Identification
Entertainment might not just be used for enjoyable experiences but also to reduce self-
discrepancies and increase self-esteem. Bettelheim (1976) argued that by identifying
with heroes in narratives, children psychologically experience their triumph. This
is in line with Oatley (1994), who argues that media users adopt the goals of a
mediated character through identification. As a result, the plot is comprehended in
reference to these goals, which creates the experience of feelings that are induced
through certain events of a story.
Identifying with a game character allows feeling like one desires to be, like a
hero, a rock star, or a powerful decision maker. Fulfilling desires of being like
one wants to be generates positive emotions (such as pride, self-esteem, and self-
efficacy), and this response of reduced self-discrepancy has been linked to video
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game enjoyment (Bessiere, Seay, & Kiesler, 2007; Klimmt, Hefner, & Vorderer, 2009).
Klimmt, Hefner, and Vorderer (2009) regard identification in video games based on
social–psychological models of self-perception and self-concept.
In Interactive Storytelling, users typically are offered a role within the narrative
setting, and it should be of great interest to designers whether users adopt this role
(identify with the role) or remain detached (“remain outside of the story”; Oatley,
1994). Customization of this measure is necessary, however, because the role offered
to users may vary greatly. Sometimes, this role may be made explicit (the user is
assigned to be a hero, for instance), at other times the role may just be conveyed
implicitly to users so that merely some properties of the character that users control
become salient.
Measurement of identification. Hefner, Klimmt, and Vorderer (2007) argue
for identification as state sensitive and propose that for the time of media exposure,
users adopt (parts of) the identity of the target character. Current theories support
this idea and envision the self and self-concept not as a stable construct but rather
as state-sensitive and malleable depending upon the situation (Birtchnell, 1996;
Hannover, 1997). Users perceive or imagine themselves to actually be the media
character and thus alter their self-concept ‘into the direction of’ the media character.
Drawing back to escapism research, the understanding of identification as temporary
change of media users’ self-perception is assumed to frequently serve the desire to
evade troublesome real-life circumstances. Identification with a media character is
thus construed as a temporary alteration of media users’ self-perception by inclusion
of perceived properties of the target media character.
In the study of Hefner, Klimmt, and Vorderer (2007), identification with the game
character was assessed with eight items, such as “I have forgotten myself during
the game”, “I had almost the feeling of being the game character”, and “the goals
of the character became my own goals”. Responses were measured on a 5-point
Likert scale ranging from “I do not agree at all” to “I fully agree”. The reliability
of the scale was good (Cronbach’s alpha = .84). We follow this conceptualization
and chose three items with high face validity to measure the role adoption and the
identification with the protagonist from the questionnaire by Hefner, Klimmt, and
Vorderer (2007).
Role adoption/identification (adapted from Hefner, Klimmt, and Vorderer 2007)
1. I felt like a was in the main character’s skin
2. I sometimes forgot about myself because I was so focused on the
actions of the main character
3. I felt more like the character than like myself
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3.7 Chapter Conclusion
In this chapter, I first presented a number of existing user experience studies in
the field of Interactive Storytelling. Many user experience studies are based on
qualitative interviews, or are semi-quantitative, and are difficult to compare. They
focus on different user experience dimensions, measured in different ways. While
there is no single right solution regarding research into user experiences related to
Interactive Storytelling applications, it will be beneficial for future evaluations to be
able to build upon a theoretically sustained model that is able to predict enjoyment
evoked through the use of Interactive Storytelling systems.
The work within this dissertation aims at uniting concepts from both old and
new media to be able to study the new medium Interactive Storytelling empirically,
and quantitatively, in the context of an established media landscape. It attempts
not only to gain insight on the entertainment value of Interactive Storytelling,
but also to deliver the means to conduct user experience research during and
after the development of Interactive Storytelling applications. This will help to
compare different systems and might help to identify improvement possibilities.
Since Interactive Storytelling is a very young medium, it can take many forms. By
combining many different possibly relevant user experience dimensions, we designed
a measurement tool that is able to compare different (technological) approaches to
Interactive Storytelling while offering a wide range of user experience concepts.
Based on the conceptual groundwork, a set of self-report scales was developed. For
those experiential dimensions that were already empirically addressed in past research
on video games or conventional entertainment, existing measures were adopted, and
partially also adapted to the specific media context. For some dimensions, new
scales had to be created based on the literature on the subject. This resulted in a
set of 14 user experience dimensions.
The application logic of this measurement set is that users are asked to fill in
the user experience questionnaire immediately after their exposure to an interactive
story. These 14 dimensions will serve as a basis to assess Interactive Storytelling
user experiences in the remainder of this dissertation.
Figure 3.3 shows a categorization of the user experience dimensions, ranging from
tangible prerequisites to appreciation of narrative, to abstract outcomes. Usability,
for instance, is an important prerequisite, which will have direct impact on apprecia-
tion of the interactive narrative, and in turn, on the enjoyment of an Interactive
Storytelling application. Categories are not exclusive: some user dimensions are be-
tween the broader concepts of interactivity and narrative appreciation. For example,
the perception of presence can be achieved through interaction with the simulated
environment and its characters. It can also be achieved by an engaging meaningful
story with believable characters that allow for identification (empathy). Similarly,
curiosity and suspense are experience dimensions that are closely connected to the
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Figure 3.3: Sorting of user experience dimensions from tangible prerequisites to abstract
outcomes
appreciation of suspenseful narrative content, but at the same time, they can be
considered outcome dimensions that are fuelled by the combination of interaction
dimensions and narrative progression.
The future success of Interactive Storytelling as an entertainment medium is
dependent on its entertainment qualities, since this new medium will have to compete
with already established forms of non-interactive and interactive entertainment.
Although Interactive Storytelling may be designed to produce educational and
therapeutic benefits, it will (mainly) be judged as entertainment.
Interactive Storytelling resolves around the idea of letting the user have an impact
on the story, which suggests, that in order to be entertaining, it should react to
(meaningful) user interactions with meaningful system responses. Meaningful player
interaction on a story level is what makes Interactive Storytelling clearly different
from common video games and non-interactive storytelling as found in movies.
CHAPTER 4
THE ROLE OF INTERACTION
4.1 Introduction
In Chapter 2 I defined Interactive Storytelling as computer-based interactive
entertainment media that allow users to intentionally influence a non-linear narrative,
mediated by a storytelling engine.
Storytelling – oral, written, or more recently, cinematic – has been around for
thousands of years. In their most simple definition, Interactive Storytelling platforms
add interactivity to the format. Narratives are not merely presented, but influenced,
or co-authored, by the user, who in turn becomes an active participant in creating
the story. In this chapter we explore a straightforward question: How do user
experiences of interactive and non-interactive stories differ?
Interaction means that users’ actions have an effect on the system, resulting in
a meaningful system response (Klimmt, Hartmann, Vorderer, & Bryant, 2006). In
Interactive Storytelling applications, user usually interact with systems on two levels:
1) on the level of scenes and the local virtual environment (local agency); here, the
system – through characters and virtual physical objects - should give meaningful
responses to show that they understood player input, and 2) on a higher narrative
level (global agency); here, user actions need to have a meaningful impact on the
developing narrative (Murray, 1997).
Interactive Storytelling differs from regular video games by aiming for interaction
This chapter is based on two papers that have been published previously:
- Vermeulen, I., Roth, C., Vorderer, P., & Klimmt, C. (2010): Measuring user responses to
interactive stories: Towards a standardized assessment tool. In: Aylett, R., Lim, M.Y.,
Louchart, S., Petta, P., Riedl, M. (eds.) ICIDS 2010. LNCS, vol. 6432, 38–43. Springer,
Heidelberg
- Roth, C., Klimmt, C., Vermeulen, I. E., & Vorderer, P. (2011). The Experience of Interactive
Storytelling: Comparing “Fahrenheit” with “Façade.” Entertainment Computing–ICEC
2011, 6972, 13–21.
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on a narrative level. Even though typical video games offer local agency, the
player does not interfere much on the story level (global agency). In video games
interactivity is known to affect for instance presence and engagement (Schoenau-Fog,
2011), immersion (Tamborini & Skalski, 2006), effectance (Klimmt, Hartmann,
& Frey (2007), self-perception and self-worth (Vorderer et al., 2006). However,
research on the effects of interactivity on a narrative level, as provided by Interactive
Storytelling systems, is scarce.
To get a better understanding of the role of interactivity for the enjoyment of
Interactive Storytelling we will investigate to what extent interactivity adds to
the user experience of narratives. Two experiments will compare interactive to
non–interactive versions of an (animated) narrative, using the user experience self-
report measures described in Chapter 3 as dependent variables. These experiments
serve two major goals. First, to explore the effects that interactivity has on user
experiences of narratives; and second, to test the performance of the proposed user
experience measurement instruments in terms of reliability and validity.
4.2 Expected Effects of Interactivity on User Experiences
of Narratives
Interactivity may have differential effects on different user experience dimensions
presented in the preceding chapter. For example, while interactivity is likely to
increase perceptions of effectance and autonomy in users, it may be challenging
to system usability, and therefore flow. Whether interactivity positively influences
story-related experiences such as curiosity and suspense, or immersive experiences
such as character believability, identification, and presence, and resulting overall
affective responses is even less straightforward. In the following paragraphs, we
discuss existing literature on the relationship between interactivity and our pre-
defined set of user experiences relevant to evaluating the entertainment quality of
interactive storytelling systems. The fourteen user experiences, and their relationship
with interactivity, will be discussed one by one.
Usability describes how usable a technology or software is. In case of Interactive
Storytelling applications, usability refers to the subjective evaluation of the interface
design and is measured in terms of ease of use and ease of learning to use (Brooke,
1996). In general, interaction might influence the perception of usability negatively.
In interactive media, such as video games and interactive stories, the user has to
actively participate. She has to set goals, decide what actions to take to reach those
goals, and disambiguate, interpret, and respond to system responses to her actions.
All these factors may pose challenges to the perceived usability of a system. While
experiencing a non-interactive media offering, recipients merely observe and usability
problems will hardly ever occur.
Research found that usability, in turn, may have strong effects on the appreciation
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of an application (Blythe, Overbeeke, Monk, & Wright, 2007). Low levels of usability,
induced through non-efficient, overly complex interfaces or bugs, may hamper users’
appreciation of narrative content (Barr, Biddle, & Noble, 2012). Other works claimed
that having experience with (similar) interfaces and controls decreases usability
issues (Federoff, 2002; Gee, 2004). So, while novice users may experience a lack of
usability, resulting in negative affect, low perceived effectance, flow, presence and
overall enjoyment, more experienced users will have less of a problem with usability.
Effectance denotes the perception of receiving immediate and meaningful system
feedback on actions, and thus the perception of effectively influencing a presented
virtual world (Klimmt, Hartmann, Vorderer, & Bryant, 2006). Interactivity should
consequently increase levels of perceived effectance. According to Klimmt (2003),
mastering a challenge, e.g. overcoming a difficult situation in a story or by driving a
story in a desired direction, evokes emotional relief and satisfaction, both related
to enjoyment. Within the Self-Determination Theory, competence is defined as an
intrinsic need for challenge, and a feeling of effectance (Ryan, Rigby, & Przybylski,
2006). Therefore, effectance might be perceived as enjoyable in itself, as it satisfies
the basic human intrinsic need to feel competent.
In Interactive Storytelling applications, low effectance is thus likely to limit
the perception of enjoyment; users might feel their presence is unnecessary and
meaningless. However, it is not a given to infer effectance from the presence of
interactive features. Although it is apparent not to expect the perception of effectance
within a non-interactive condition, perceptions of effectance could also be low in an
interactive setting where user actions do not lead to meaningful system responses
(Klimmt, Hartmann, Vorderer, & Bryant, 2006). For instance, effectance could be
perceived as low when there are a lot of options to choose from but they don’t
(significantly) influence the interactive story world. Meaningful system responses
make interactive features meaningful; therefore they are a prerequisite of perceptions
of effectance in users.
The flow state is the optimal task engagement, the experience of optimal fit between
task demands and the presented challenge. A well-designed application transports its
users to their personal flow states, blocking out (external) distractions, and delivering
genuine feelings of enjoyment and happiness (e.g. Rheinberg & Vollmeyer, 2003;
Hoffman & Novak, 2009). Interactive media experiences, such as websites (Hoffman
& Novak, 2009) and video games (Rheinberg & Vollmeyer, 2003), have been found
to lead to high flow states. These flow states are characterized by intense attentional
focus, pleasurable feelings, and emotional rewards (e.g. Weber, Tamborini, Westcott-
Baker, & Kantor, 2009). Interactive Storytelling applications are also meant to induce
flow experiences by grabbing the users’ attention, and continually offering new tasks
that are neither too demanding nor too trivial. If however tasks in an Interactive
Storytelling application are too demanding, they can lead to stress, frustration and
negative affect; if tasks are not challenging the player, they might lead to boredom.
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Therefore it is not a given that interactive features lead to flow. Exposing users
to exactly the right challenge is a difficult endeavor. Users are different in terms of
their expectations, their experience, and their skills. Users with a lot of video game
experience, or even previous experiences with Interactive Storytelling applications,
might be very effective. This might limit their perception of being challenged,
which in turn might limit curiosity and suspense. Unexperienced users might feel
overwhelmed by the posed challenges and thus may feel ineffective and over their
heads. Low levels of flow could thus either stem from boredom, or from anxiousness.
Both will lead to lower entertainment experiences.
Non-interactive narratives, such as movies, might induce also flow – for example
by offering a challenge and requiring certain skills to comprehend it (Carroll, 1985).
Some movies are more challenging than others. In case of a complex, puzzling
movie, the viewer will come up with her own theories of how scenes and characters
of the movie might be connected. In resolving the meaning of the movie’s story,
viewers may feel challenged and up to the challenge. In sum, interactivity features in
Interactive Storytelling systems might induce perceptions of flow in users, but only
for if the user feels she is challenged to the right extent. Also, such flow experiences
do not necessarily exceed those experienced while being exposed to non-interactive
narratives.
Autonomy is the independence from external control or influence; being free in
deciding on one’s actions. According to Self-Determination Theory, the wish to be
free in one’s decisions is another innate human desire, which can be satisfied within
virtual environments by giving users choice options, and which is linked to enjoyable
experiences (Ryan, Rigby, & Przybylski, 2006).
Interactive entertainment media clearly offer more autonomy to users than non-
interactive media, the level of autonomy within interactive media can vary a lot.
Also, it is not a given that more interactive features will lead to more autonomy.
For example, autonomy without meaningful system responses may be experienced
as pointless. For an Interactive Storytelling application, the right level of autonomy
may be crucial. On the one hand, strongly limited autonomy for the user hampers
the perception of actually participating in the story world. On the other hand, a
huge amount of autonomy might also not be desirable, as it may become increasingly
difficult to present users with meaningful options that have an effect on the narrative.
Also, the more options, the higher the cognitive load for the user, which might
diminish a flow experience. On a narrative level, autonomy can be understood as the
level of direct influence on the story. Having too much controlled influence on a story
can easily limit the experience of suspense and curiosity. Designers of interactive
stories thus face the difficult task to find the right balance of user autonomy. The
right amount of autonomy can lead to more involvement in the story, resulting in
the perception of presence, effectance and suspense, and in turn, enjoyment.
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The concept of presence describes the sense of actually being in a mediated
world. It is the “illusion that a mediated experience is not mediated” (Lombard &
Ditton, 1997). The perception of presence is expected to occur in interactive virtual
environments that allow users to explore the story world by navigating within it
and by interacting with objects (spatial presence) and characters (social presence).
Witmer and Singer (1998) suggested that presence depends on the level of user
involvement, which is a consequence of focusing one’s energy and attention on a
coherent set of stimuli, or on meaningfully related activities and events. Interactivity,
the possibility to influence the simulated environment, should increase the perception
of presence by making the virtual world more believable and lively (Murray, 1997).
While the recipient can also get immersed in non-interactive stories (e.g. Tan,
Doicaru, Kuijpers, & Hakemulder (2012), Witmer and Singer (1998) argue that the
perception of presence through real interaction is unique to virtual environments.
In a movie, the viewer is a mere spectator, and is not present in terms of an
autonomous character that can interact with other characters. Presence elicited
by interactive features of media offerings may intensify their emotional impact.
However, if interactive features are less well designed, leading to limitations with
respect to effectance, autonomy and flow, perceptions of presence may easily be
suspended.
Riedl and Young (2005) define character believability as the elements that allow a
character to achieve the illusion of life, including personality, emotion, intentionality,
and physiology and physiological movement. Characters that show emotions and
that care about their world create the illusion that they are alive within the story
(Bates, 1994), which makes the story come to life, believable and meaningful (Riedl
& Young, 2005).
Interactivity can increase the illusion of dealing with animate beings, if characters
react in a believable way. Users will feel more present in the story world when
actually interacting with characters, compared to observing interaction between
characters in non-interactive media. Believable characters are an important factor
in the believability of a narrative (Riedl & Young, 2005). In movies, the actors’
performances may induce suspension of disbelief: viewers may temporarily perceive
the depicted events as “real”. Similarly, the performance of virtual characters
influences the effect interactive application may have on users. In both interactive
and non-interactive media, users evaluate fictional characters on an affective level
(empathy) and cognitive level (believability of character motivations and actions in
relation to the narrative) (Raney, 2002; Green, Brock, & Kaufman, 2004). While
characters in books and movies need to convince through, e.g. believable personalities,
emotions and needs, characters in interactive environments need to also understand,
and respond meaningfully, to user actions.
In this regard, with respect to character believability interactivity is a double-
edged sword: It may enhance character believability and therefore add to the
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entertainment experience, but it may also reveal the limited, artificial nature of
simulated characters and thus impede the suspension of disbelief (Bates, 1992) and
the sense of presence. Such characters may easily be perceived as lifeless programs,
which makes it harder to feel empathy for them and to identify with them. Low
levels of character believability can thus ruin the illusion of being in a meaningful
environment, resulting in less enjoyment.
Through identification with a character in a story, the media user adopts the goals
of the mediated character (Oatley, 1994). For video games, Hefner, Klimmt, and
Vorderer (2007) described identification as the feeling of being like or becoming a
key person in the game’s universe. Identification can be used to feel the successes of
a character as if they were proper achievements (Bettelheim, 1976), which fulfils the
desire of a wishful identity and thus creates positive emotions. Identification with
the main character of a story might intensify the perceived meaningfulness of the
story and increase feelings of curiosity and suspense (Zillmann, 1996).
Interactive storytelling applications allow to not just observe, but to actually
control a character, and to make decisions within the story world. This might increase
identification with the character (Hefner, Klimmt, & Vorderer, 2007; Klimmt, Hefner,
Vorderer, Roth, & Blake, 2010). Playing a hero and identifying with his or her
successes can be a very enjoyable experience (Hefner, Klimmt, & Vorderer, 2007).
Having the freedom to identify with a character in a given situation without too
many constraints allows the player to define what kind of person she wants to be,
which can fuel another quality of enjoyable identification in a virtual environment
(see Murray, 1997).
Aesthetic pleasantness is the appreciation of a narrative and its artistic presentation.
Users might experience it either through participating in the world of the story, or
by staying outside of the story and analyzing it as a piece of art (Oatley, 1994).
An interactive environment often allows the user to decide what parts of a simulated
environment to explore and how intensively to explore them. Users can enjoy virtual
environments through the eyes of a protagonist, and the perception of presence
might increase the effect of beautiful aesthetics (e.g. in the form of landscapes,
music, overall style) and emotional content (Cupchik, 1995). Berlyne (1960) states
that aesthetic pleasantness is connected to a state of high arousal, similarly to the
physiological arousal accompanying curiosity and suspense. Aesthetic appreciation
can be fuelled through flow experiences, that interactivity may create; this may
increase the eudaimonic meaning of an application, and result in more enjoyable
experiences.
The exploration of aesthetic content is intrinsically motivated and understanding
the meaning of an aesthetic presentation is a challenge that is driven by curiosity and
identification, based on personal taste and background. Hence, aesthetic appreciation
is often linked to the personal meaning individuals attach to media offerings (Rowold,
2008). However, for users to immerse themselves in the story and to appreciate the
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aesthetic and eudemonic content, high usability is a premise. So, interactive features
are likely to increase the aesthetic pleasantness of media offerings, but, if poorly
designed, may also hamper it.
Curiosity is an innate basic emotion that activates uncertainty-relieving percep-
tions as well as quests for knowledge, which can be stored in symbolic responses
(Berlyne, 1978). Interactive features applied to narratives add uncertainty beyond
the level of story outcomes; users may also be curious regarding the consequences of
their actions. The question that users may be interested in does not only pertain
to how the story will unfold, but also to how their own actions influence the story.
Therefore, it could be expected that interactive features increase the potential for
narrative media offerings to elicit curiosity.
However, for media to elicit curiosity, in addition to elicit uncertainty, they must
also hold the promise to reduce this uncertainty at a later point in time – users
must have the idea that their curiosity will be satisfied at some point, and their
questions will be answered (Zillmann, 1996). With respect to curiosity pertaining
to the consequences of users’ own actions on the story outcomes, this may be a
challenge: Not only need the Interactive Storytelling systems to present the user
with a coherent, yet somewhat unpredictable, outcome, also the systems would
need to postpone any feedback to users with respect to how/where they influenced
the story. This is somewhat at odds with the notion of perceived effectance on
the narrative level, which benefits from immediate (not postponed) feedback on
narrative influence.
Generally, the state of uncertainty underlying curiosity is perceived as enjoyable if
it is not too strong, and if the reduction of uncertainty is accompanied by the sense
of closure, which is experienced as pleasant (Zillmann, 1996).
Suspense, similar to curiosity, is rooted in a state of uncertainty about story
outcomes. However, other than curiosity, suspense entails emotional involvement
with characters – other than curiosity, suspense thus involves recipients’ wish for
specific outcomes.
Interactive features put the fate of characters to some extent into the hands of
the user. This may reduce the uncertainty with respect to characters’ well-being
(thus decreasing suspense) on the one hand, but on the other it gives the player
more responsibility with respect to this fate. So, while interactivity may reduce the
probability of a negative outcome, it may raise users’ involvement in the outcome,
making it unclear whether interactive features will decrease or increase perceptions
of suspense.
Knobloch, Patzig, Mende, and Hastall (2004) argue that in order to evoke suspense,
a narrative must contain an initiating event (e.g. an outside threat) and an outcome,
as well as a discourse structure that connects events in a linear fashion. This suggests
that, in order to evoke suspense, Interactive Storytelling systems should be able to
introduce initiating events autonomously, thus reducing the autonomy of the user.
88 | Chapter 4—The Role of Interaction
Also, the fact that suspense needs outcomes to be to some extent unpredictable
limits user autonomy by definition.
Several studies have related perceptions of suspense to media enjoyment (Raney,
2003; Madrigala, Bee, Chenc, & LaBarge, 2011), e.g. suggesting that relief through
unambiguous favorable outcomes moderates the effect that suspense has on entertain-
ment, although others (Leavitt & Christenfeld, 2011) argue that knowing a story’s
outcomes may improve processing fluency of stories and thus their appreciation.
User satisfaction, the satisfaction of user expectations, can be conceptualized as
the relationship between users’ prior expectations and expectancy-(dis)confirmation.
In general it refers to the expectations users have regarding a specific system and
how well these are met. The satisfaction of user expectations may relate to all user
experience dimensions, ranging from usability to suspense.
When interacting with a system, users expect meaningful responses in order
to make their experience meaningful (e.g. Bartle, 2004). Following Uses and
Gratifications Theory, users of Interactive Storytelling systems would expect to
experience effectance on a narrative level and they expect this experience to be
entertaining. When such expectations are not met – e.g. because a system fails
to respond meaningfully to user actions, or because the system does not provide
feedback on how the story is affected – the evaluation of the system will go down.
User expectations of non-interactive narratives are more likely to be met, and may
for that reason alone be evaluated more positively. Therefore, it can be expected
that positive user expectations about the quality of interactive features in Interactive
Storytelling systems may reduce the positive influence that these interactive features
may have on Interactive Storytelling enjoyment individually.
All in all, user experience dimensions may be differentially affected by interactivity
features. As a result, outcomes in terms of positive and negative affect, and overall
enjoyment are hard to predict. Therefore, we follow an explorative approach without
the formation of distinct hypotheses.
4.2.1 (Semi-) Interactive Storytelling Platforms: Fahrenheit and
Façade
Within two studies, users were confronted with an interactive storytelling sequence,
and we compared resulting user experiences with those resulting from a pre-recorded,
non-interactive version of the same sequence. By keeping content, setting, and
time of exposure similar between conditions, the aim was to explore the effect of
adding interactive features to a narrative in isolation. The first study used the
commercial video game Fahrenheit (Atari, 2005), Fahrenheit may not qualify as
an Interactive Storytelling platform according to strict definitions, because of its
somewhat limited possibilities to affect the narrative content. However, Fahrenheit
features clear elements of Interactive Storytelling and in addition delivers a full
entertainment experience in terms of complete narrative and rich audio-visual design.
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Figure 4.1: Screenshot from the adventure video game Fahrenheit used in Study 1
The second study used the system Façade (Mateas & Stern, 2002), which is widely
sustained in the Interactive Storytelling community and serves as a reference and
source of inspiration for many teams worldwide (e.g. Dow et al., 2007). This
Interactive Storytelling system was chosen because it complements the game-based
approach from Study 1 and better represents the technological status of currently
available Interactive Storytelling systems. The following paragraphs will discuss
both platforms in some detail.
While current Interactive Storytelling systems provide interactive experiences on a
narrative level, for instance, by offering complex verbal interaction possibilities with
simulated characters, this technology is still in its infancy and artificial intelligence
is still limited (Crawford, 2005).
Offering believable characters that understand a plenitude of different user actions
and intentions, embedded in an evolving narrative structure, is a challenge for inter-
active storytelling applications. Whereas there are different ways of implementing
interactivity on a narrative level, creating lifelike characters while offering the player
a lot of autonomy is still under development. So as current Interactive Storytelling
systems provide interactivity, they are also limited in the way interactivity provides
enjoyable experiences.
The cinematic presentation of Fahrenheit, using different camera angles, split
shots and motion capture for realistic character movements, is best described as
an interactive movie experience. User influence on the story is somewhat limited
though. The player can choose from a set of actions and conversation options (see
Figure 4.1), the progression of the story does branch sometimes but folds back to
the main branch which ultimately offers three endings (good, bad, neutral) based
on player success.
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Figure 4.2: Screenshot from the interactive drama Façade used in Study 2
Façade is very different to Fahrenheit. It is not a commercial production and more
a well-made proof of concept, featuring high player autonomy through the natural
language interface in which the player types what she wants to say. Elaborated
artificial intelligence software then analyses this input in real time and puts it in
context when deciding on a response. Façade does not make any assumptions about
the role the player takes and offers a story arch that intensifies drama towards
the end, eventually resolving in a good, neutral or bad ending, based on player
interventions. The content lasts for 15 to 20 minutes, which is much shorter than
Fahrenheit, which takes several hours to finish. See Figure 4.2 for a screenshot of
Façade.
4.3 Study 1: Interactivity Manipulation in Fahrenheit
This first study examines how the interactivity manipulation affects the user experi-
ence of a commercially successful story rich video game. While most real Interactive
Storytelling prototypes focus on proof of concepts and technological development,
they currently lack the presentation level of commercial games. However, advanced
graphics, sound and the length of experience are highly relevant to entertainment
users. Fahrenheit offers a cinematic experience and allows users to influence the
story in different ways. It has been praised for its advanced mode of (interactive)
storytelling. While its interactive movie technology certainly does not resemble what
is envisioned for advanced Interactive Storytelling systems, Fahrenheit comes as a
ready-made entertainment product that is complete in the sense of graphics, sound,
music, and experience length.
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The game Fahrenheit should be appealing to both sexes. It starts with an
unintended murder, and the player has to hide the body first and then escape before
a second scene starts in which the player switches to the role of two detectives,
female and male, to interrogate witnesses. Fahrenheit’s content is similar to that of
popular detective and crime scene specialist television series such as CSI, which also
appeal to both male and female audiences.
4.3.1 Research Design
The examination of the role of interactivity on the user experience was designed as an
experimental study. Participants used the game Fahrenheit in a laboratory setting
(CAMeRA lab, VU University Amsterdam) for 30 minutes each and completed
the questionnaire with the user experience scales afterwards as a computer-based
procedure. The experimental component of the study was the manipulation of the
story’s interactivity. While half of the participants played the game in the typical
way and thus interacted with the game and story via the computer mouse, the other
half of participants merely watched a pre-recorded video of the same game episode
that had been created in advance. The recorded game session also included typical
game play situations such as failure of the main character.
While the content of the narrative remained constant, the interactivity of the story
experiences was manipulated (on/off). It was assumed that switching interactivity
of the adventure game story on or off should result in fundamental shifts in user
experiences. In particular this was assumed to be the case for the effectance scale,
since effectance is theorized as the experiential dimension that is most directly linked
to users acting in a game environment and/or story world (Klimmt, Hartmann, &
Frey, 2007).
Overall, N = 80 university students (22 males, 58 females; average age M = 20.08
years, SD = 1.91 years) with a relatively low degree of computer game literacy
(M = 1.60, SD = .84 on a scale from 1 – 3; low, moderate, and high experience)
were recruited for this experiment.
Participants were randomly assigned to one of the two conditions. One group
learned the controls in a tutorial (provided by the game) for ca. 5 minutes, then
played the first two scenes of Fahrenheit for about 25 minutes and interacted with
the game and the story. The other group, however, watched the pre-recorded
video recording of the same game sequence on an identical screen. Table 4.1 shows
demographical measures for the participants in the interactive and non-interactive
condition.
After exposure to Fahrenheit, participants were requested to fill in a computer-
based questionnaire that included the scales measuring user experiences of Interactive
Storytelling systems as well as some demographics items. We used the long versions
of the scales as presented in Chapter 3, except for the autonomy scale, which
will be introduced in Chapter 6. Some participants received credits for a course
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Table 4.1: Demographics of participants in Study 1 (N = 80)
Demographics InteractiveCondition
Non-
interactive
Condition
p
Gender 30% M 25% M .8070% F 75% F
M SD M SD
Age 20.32 1.93 19.83 1.89 .25
Video game literacy 1.68 .89 1.53 .78 .43
Means and standard deviations within and significance of difference between interac-
tive and non-interactive experiences of Fahrenheit.
they were attending; others received 10 e compensation for their participation in
the experiment. The overall procedure typically lasted for about 50 minutes per
participant.
Reliability scores of each scale were determined using the Cronbach’s α coefficient
for internal consistency. This coefficient indicates the degree to which the items
composing one scale actually measure the same concept in a coherent fashion. In
social science research, a minimum of α = .70 is the generally accepted convention of
sufficient internal consistency (reliability). The fourth column of Table 4.2 provides
an overview performance of all scales in terms of reliability. Results show that all
13 scales of the standardized assessment tool met the minimal requirement, with α
values ranging between .70 and .91 (N = 80).
Correlational analysis shows significant correlations of enjoyment with all other
user experience dimensions except for usability (see Table 4.3). User experience
dimensions are generally highly intercorrelated. Theoretically, this is to be expected:
many user experiences were theorized to reinforce each other, and to positively relate
to enjoyment. However, the general intercorrelations of the different experiences could
also suggest that they in fact measure only a limited number of latent underlying
factors. I will address this question in Chapter 7.
4.3.2 Results
In a second step of this analysis the impact of the interactivity manipulation on the
user experience was examined. While it was not hypothesized that all scales would
reflect differences in interactivity, at least some critical elements of the measurement
tool, the effectance scale in particular, were expected to be sensitive in this regard.
Group differences between participants who had experienced Fahrenheit interactively
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Table 4.2: Reliabilities of the scales of the measurement instrument of user experience
Scale No. of Items Reliability (Cronbach’s α)
System usability 3 .84
Effectance 6 .89
Flow 8 .74
Presence 6 .91
Character believability 4 .76
Identification 3 .77
Aesthetic pleasantness 5 .70
Curiosity 9 .86
Suspense 8 .83
User satisfaction 11 .81
Emotional state: positive 10 .87
Emotional state: negative 10 .90
Enjoyment 13 .92
and participants of the non-interactive condition were examined by an analysis of
variance (ANOVA). Analysis did not reveal significant differences for overall user
enjoyment or affective responses between the two groups. Table 4.4 summarizes the
results.
Interestingly, most self-report scales did not display significant group differences.
However, as predicted, the effectance scale reacted to the interactivity manipulation,
as people in the interactive condition reported on average higher levels of effectance
than participants in the non-interactive condition (F (1, 78) = 16.7, p < .01, η2 =
.18). In contrast, participants in the interactive condition found the story characters
to be less believable than those people who had been exposed to the non-interactive
story (F (1, 78) = 8.23, p < .01, η2 = .10). Also, participants rated the system
usability significantly lower in the interactive condition than in the non-interactive
condition (F (1, 78) = 8.6, p < .01, η2 = .10), and they also found the experience to
meet their expectations to a lesser degree F (1, 78) = 3.4, p = .06, η2 = .04). This
marginally significant finding regarding user satisfaction does not hold up when the
findings are corrected for multiple testing (multiplicity), using the False Discovery
Rate correction (FDR; Benjamini & Hochberg, 1995). See Chapter 7 for a discussion
on the correction of alpha error accumulation.
To give a better understanding of the measured effects, I report effect sizes of the
manipulation on every user experience dimension as well. Cohen’s effect size d is
easy to interpret since it is scale independent and measured in terms of the number
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Table
4.3:
Correlations
ofuserexperience
dim
ensions
in
Study
1
(N
=
80)
Effectance
Flow
Presence
Character
believability
Identification
Aesthetic
pleasantness
Curiosity
Suspense
User
Satisfaction
Positive
affect
Negative
affect
Enjoyment
System
usability
-.029
.302 ∗∗
.074
.249 ∗
.240 ∗
.194
.232 ∗
.191
-.110
.222 ∗
-.002
.170
Effectance
.235 ∗
.205
.121
.154
.157
.237 ∗
.210
.307 ∗∗
.213
.134
.329 ∗∗
Flow
.497 ∗∗
.380 ∗∗
.437 ∗∗
.422 ∗∗
.618 ∗∗
.434 ∗∗
.069
.550 ∗∗
.038
.650 ∗∗
Presence
.440 ∗∗
.606 ∗∗
.416 ∗∗
.499 ∗∗
.513 ∗∗
.262 ∗
.426 ∗∗
.337 ∗∗
.611 ∗∗
C
haracter
believability
.494 ∗∗
.587 ∗∗
.451 ∗∗
.531 ∗∗
.284 ∗
.461 ∗∗
.365 ∗∗
.550 ∗∗
Identification
.448 ∗∗
.528 ∗∗
.557 ∗∗
.349 ∗∗
.425 ∗∗
.308 ∗∗
.523 ∗∗
A
esthetic
pleasantness
.430 ∗∗
.509 ∗∗
.229 ∗
.564 ∗∗
.463 ∗∗
.510 ∗∗
C
uriosity
.708 ∗∗
.410 ∗∗
.678 ∗∗
.121
.778 ∗∗
Suspense
.441 ∗∗
.609 ∗∗
.290 ∗∗
.743 ∗∗
U
ser
Satisfaction
.292 ∗∗
.069
.380 ∗∗
Positive
affect
.426 ∗∗
.725 ∗∗
N
egative
affect
.221 ∗
N
ote:
*
significant
difference
at
p
<
.05,**
significant
difference
at
p
<
.01.
A
lltests
are
2-tailed.
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Table 4.4: Experimental group comparisons between interactive and non-interactive
engagement with Fahrenheit (N = 80)
Interactive
condition
Non-
interactive
condition p d
95% CI
User experiences M SD M SD lower upper
System usability 3.11 .94 3.69 .75 .004** (*) -.68 -1.13 -.22
Effectance 3.23 .69 2.40 .97 .000** (**) 1.34 .51 1.44
Flow 2.95 .71 3.00 .49 .700 -.08 -.52 .36
Presence 2.68 .98 2.62 .95 .770 .06 -.38 .50
Character believ. 2.98 .90 3.48 .59 .004** (*) -.66 -1.10 -.20
Identification 2.71 1.04 2.67 1.05 .860 .04 -.40 .48
Aesthetic pleas. 2.00 .65 2.24 .62 .100 -.38 -.82 .07
Curiosity 3.58 .73 3.43 .64 .350 .22 -.22 .66
Suspense 3.33 .72 3.44 .77 .510 -.15 -.58 .29
User satisfaction 3.38 .56 3.63 .62 .060† (-) .42 -.02 .86
Positive affect 4.60 1.66 4.51 1.50 .790 .06 -.38 .49
Negative affect 2.59 1.51 2.91 1.43 .330 -.22 -.66 .22
Enjoyment 2.94 .82 2.80 .66 .410 .19 -.25 .63
Note: * significant difference at p < .05, ** significant difference at p < .01, † marginal
difference at p < .1. Symbols in brackets show significance levels after false discovery rate
correction for multiple measurements.
of standard deviations average participants differ between groups (Cohen, 1992).
Effect sizes of .20 are considered small, .50 are medium, and .80 are large. An effect
size of .80 means that the score of the average person in the experimental group is
.8 standard deviations above the average person in the control group (Coe, 2000).
Suppression analysis. Because the non-effect of the interactivity manipulation
on the main outcome variable enjoyment might be the effect of two underlying
mechanisms working against each other (e.g. interactivity increases effectance, but
decreases usability, character believability, and satisfaction) that together nullify
effects on enjoyment, we conducted an exploratory suppression analysis.
To this end, a formal test of suppression was performed, following the recommen-
dations of Preacher and Hayes (2008). Suppression is closely related to mediation
and can be analysed by looking at the total, direct, and indirect effects between
a set of variables. Most combinations of possibly suppressing mediators were not
found to be significant (e.g. system usability vs. effectance). Including them lowered
the direct effect of the interactivity manipulation on enjoyment to almost zero.
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Figure 4.3: Suppression analysis; *p < .05, **p < .01
The best suppression model was found for including the mediators character
believability and effectance between the independent variable interactivity manip-
ulation and the dependent outcome variable enjoyment (see Figure 4.3). In this
model, suppression would be present if 1) the direct effect and indirect effects of the
interactivity manipulation on user enjoyment have opposite signs, which produce
a low (b = .13; p = .406) non-significant total effect. And 2) controlling for the
effects of perceived character believability and effectance increase the regression
coefficient of the interactivity manipulation such that the direct effect becomes larger
in magnitude than the total effect (b = .31, p = .054). To assess these criteria,
bootstrapping analysis were conducted with 5000 resamples and a bias corrected and
accelerated 95% confidence interval using Preacher and Hayes’ (2008) INDIRECT
macro for SPSS. The interactivity manipulation (interactive vs. non-interactive)
produces two indirect effects on user enjoyment, one positive effect through the
perception of effectance in an interactive setting, and one negative effect through
less believable characters. Both mediators are conceptually distinct and not highly
correlated (r = .121; p > .05). To sum up, suppression analysis showed that the
negative effect of the interactivity manipulation on character believability under-
mines the positive effect of heightened effectance, thus limiting the total effect of
the manipulation. In other words, character believability mediates the effect of
the interactivity manipulation: If we would control for character believability, by
achieving the same levels of perceived character believability in both conditions,
the interactivity manipulation is expected to have a positive effect on enjoyment
through effectance.
However, note that the direct effect of effectance on enjoyment is surprisingly low,
even though the two variables are correlated (r = .329, p < .01).
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4.3.3 Discussion
Study 1 suggests that the measurement scales perform well in terms of internal con-
sistency (reliability); they seem to be a suitable standardized tool for the quantitative
assessment of user responses to Interactive Storytelling systems.
Moreover, some interesting result patterns bound to the manipulation of interactiv-
ity were observed that require conceptual discussion. The effectance scale produced
outcomes that are in line with conceptual predictions. Participants who were allowed
to interact with the adventure game reported higher values of perceived own efficacy
onto the story and the system than people who merely watched the recorded footage
and did not interact. This finding is of particular relevance, because effectance is
conceptually very closely linked to interactivity and thus to the very core of what
Interactive Storytelling is about (Klimmt, Hartmann, & Frey, 2007; Roth, Vorderer,
& Klimmt, 2009).
Additionally, the study showed that participants in the interactive condition found
characters less believable than people in the non-interactive condition. This could
be explained by technological limitations in character intelligence and behavior that
is experienced when interacting with them. This probably produces more irritations,
interruptions, and other types of discrepancies from natural-social interaction and
reduced character believability and suspension of disbelief. In contrast, viewers
of a video-recording perceive virtual characters from a distance (e.g. without the
responsibility and pressure of time related tasks) and might be able to make more
sense of utterances and behavior of virtual agents. This could render possible
artificial intelligence shortcomings much less salient, and cause irritations to be less
likely to occur. Furthermore, viewers lack the intentions and goals that players have;
they merely interpret what is given. The non-interactive sequence was produced in
a way that actions make sense and that it could be perceived as a coherent story. In
the interactive condition however, users had to find out the possibilities and also
the limitations first and were more likely to fail and to have to start over. Such
disruptions decrease suspension of disbelief, and underline the artificial nature of
the system. This finding suggests that even in a professional production, it seems to
be a problem to create believable characters that react to user input in Interactive
Storytelling.
The relatively low values for system usability ratings in the interactive group
can be interpreted in a similar fashion: Because there actually was an opportunity
in the interactive condition to use the system by entering commands, limitations
in usability inevitably became salient to participants. In contrast, people in the
comparison group who did not have the opportunity to interact could not come
across any usability issues at all.
Finally, the corresponding marginal result on user satisfaction fits into this per-
spective as well. When offering to participate interactively in the story events,
expectations towards how the system might respond to inputs are necessarily set
98 | Chapter 4—The Role of Interaction
relatively high compared to a fully linear stimulus for which participants know that
there will not be any interaction. Consequently, lower levels of satisfaction with what
the system is capable of, are more likely to occur for the interactive condition than
for to the non-interactive condition – regardless of how ‘smart’ and well-performing
the interactive system actually might be.
Taken together, these results suggest that the 13 subscales for the assessment
of important components of the user experience in Interactive Storytelling give a
sensible account of user experiences of Interactive Storytelling systems, and also
meet requirements of reliability.
In the second study we decided to test user responses to an Interactive Storytelling
platform in which usability problems stemming from interactivity manipulations
are less likely, due to an easier interface. In that way, we can more clearly assess
the effects of interactivity on user experiences, without hampered usability being a
confounding factor.
4.4 Study 2: Interactivity Manipulation in the Interactive
Storytelling System Façade
The goal of the second study was to examine user experiences of an existing Interactive
Storytelling system: Façade. This study also served to test the measurement scales
further.
4.4.1 Research Design
Study 2 once again employed an experimental design. Participants were invited to
the same gaming laboratory of Study 1 (CAMeRA lab, VU University Amsterdam)
to play Façade for about 20 minutes before completing the online questionnaire on
user experiences. Similar to Study 1, the story’s interactivity was manipulated. Half
of the participants played Façade by interacting with the story using computer mouse
and keyboard. The other half of participants instead watched a pre-recorded video
of the same sequence created in advance. While creating the recording sequence a
typical interaction session was performed, based on observed user interactions.
So, while both groups experienced the same setting and similar content (an
argument evolving between main characters Grace and Trip), only half of the
participants were able to influence the story and take matters into their own hands.
We assumed that these different degrees of interactivity should influence the users’
experiences. Following the results from Study 1 as well as previous research (Klimmt,
Hartmann, & Frey, 2007), users’ perceived effectance was assumed to be higher in
the interactive condition, possibly leading to more meaningful user experiences such
as perceived presence, user satisfaction, enjoyment, and experienced affect.
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Table 4.5: Demographics of participants in Study 2 (N = 68)
Demographics InteractiveCondition
Non-
interactive
Condition
p
Gender 32% M 32% M 1.0068% F 68% F
M SD M SD
Age 20.88 6.08 20.59 4.53 .82
Video game literacy 1.53 .66 1.56 .82 .87
In total, N = 68 university students (22 males, 44 females; average age M = 20.74
years, SD = 5.33 years) with a relatively low degree of computer game literacy
(M = 1.54, SD = .74 on a scale from 1 – 3) participated in the experiment.
They were assigned to either the interactive (normal play) condition, or to the
non-interactive (pre-recorded sequence) condition while the experimenter controlled
for equal gender distribution between these groups. Table 4.5 shows demographical
measures for the participants in the interactive and non-interactive condition.
After 20 minutes of exposure to Façade, participants filled out an online ques-
tionnaire measuring user experiences of Interactive Storytelling systems, as well as
some demographics items. We used the long versions of the scales as presented in
Chapter 3, except for the autonomy scale which will be introduced in Chapter 6.
Some participants received credits for a course they were attending; others received
10 e for their participation in the experiment. Similar to Study 1, the overall
procedure typically lasted for about 50 minutes per participant.
Prior to the actual data analysis, inspection of data (outlier analysis) revealed
one participant scoring consistently 2.5 standard deviations below the mean for a
large number of items. This participant was excluded from further data processing.
Reliability was the first important dimension of analysis and determined using the
Cronbach’s α coefficient for internal consistency; following social science conventions
with α = .70 as the benchmark for sufficient scale performance. Analysis of reliability
was conducted using the data from 67 participants. The fourth column of Table 4.6
provides an overview of all scales’ performance in terms of reliability. Results show
that 11 scales of the standardized assessment tool met the minimal requirement,
with α values ranging between .73 and .91. The widely used scale for flow (Jackson,
Martin, & Eklund, 2008), did not fully meet the requirement, at α = .65. Two
out of the four items measuring character believability had to be deleted from the
scale because of their lack of consistency with the other items. Consistency of the
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Table 4.6: Reliabilities of the user experience scales after playing Façade
Scale No. of Items Reliability (Cronbach’s α)
System usability 3 .76
Effectance 6 .89
Flow 8 .65
Presence 6 .91
Character believability 2 .39** (r)
Identification 3 .73
Aesthetic pleasantness 5 .77
Curiosity 9 .84
Suspense 8 .77
User satisfaction 11 .84
Positive Affect 10 .87
Negative Affect 10 .87
Enjoyment 13 .89
Note: **(r) denotes a significant correlation p < .01 for dimensions with two items.
remaining two items was tested using Spearman’s r correlation coefficient, which
was moderate and thus acceptable. See Chapter 3 for a full description of all scales
employed.
Table 4.7 gives a complete overview of the correlations between user experience
dimensions. Similar to Study 1, correlational analysis shows significant correlations
of enjoyment with all other user experience dimensions except for usability. User
experience dimensions are generally highly intercorrelated. Many user experiences
were theorized to reinforce each other, and to positively relate to enjoyment. The
high amount of general intercorrelations of the different experiences could also suggest
that the dimensions are related through a limited number of latent underlying factors.
I address this question in Chapter 7.
4.4.2 Results
Subsequently, we examined how the self-report scales responded to the experimental
manipulation of interactivity. Analysis of variance (ANOVA) procedures were con-
ducted to examine group differences between participants who had played Façade
interactively and participants of the non-interactive condition (see Table 4.8). Some
self-report scales did not display significant group differences. In the case of system
usability, this was the hypothesized result: The stimulus material had been chosen to
minimize usability differences between the interactive and non-interactive condition.
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Indeed, results showed that this difference did not occur (F (1, 66) = 0.40, p < .53,
η2 = .01). Also as hypothesized, effectance reacted to the interactivity manipula-
tion. Participants in the interactive condition reported significantly higher levels
of effectance than participants in the non-interactive condition (F (1, 66) = 11.40,
p < .01, η2 = .15). In addition, participants in the interactive condition experienced
significantly higher degrees of presence F (1, 66) = 4.72, p < .05, η2 = .07 and
satisfaction F (1, 66) = 5.28, p < .05, η2 = .08 than those in the non-interactive
story condition. Also, the interactive condition yielded higher degrees of enjoyment
than the non-interactive condition (F (1, 66) = 3.35, p < .08, η2 = .05). Finally,
participants in the interactive condition experienced significantly more positive
affect (F (1, 66) = 4.71, p < .05, η2 = .07) and less negative affect (F (1, 66) = 6.94,
p < .05, η2 = .10). However, when correcting for possible alpha error accumulation
using the False Discovery Rate correction (FDR; Benjamini & Hochberg, 1995), we
find that most of these findings become marginally significant, effectance being the
exception (see Chapter 7 for a discussion on this correction). Table 4.8 provides an
overview of the descriptive group comparisons, reporting significance level p and
effect size d (with lower and upper limits of the 95% confidence interval) for all
measured variables.
Suppression analysis. In contrast to Study 1, we found an effect of the interac-
tivity manipulation on enjoyment, albeit a small one. We conducted suppression
analysis in exploration of mutually suppressing mechanisms, but these analyses did
not reveal any models that feature mediators suppressing each other’s effects. In
Study 2, there are no negative effects of the interactivity manipulation.
4.4.3 Discussion
The results of the second study generally confirm that the set of 13 self-report
measures used has satisfactory metric properties: A test with 68 users of the
interactive storytelling environment Façade shows that for 11 out of the 13 measures
internal consistency is satisfactory. Surprisingly, the widely used (short) scale for
flow showed relatively low reliability (α = .65). Although reliabilities of over .60 are
sometimes considered acceptable in social science research, the acceptance level was
specifically set at .70, which the flow measure failed to reach. Regarding the scale
for character believability, two items had to be deleted for a better fit, resulting in
an acceptable correlation.
The Façade study furthermore allowed us to analyze where interactive and non-
interactive exposure to storytelling environments really differ in terms of user
experiences without being hampered by usability issues. Usability was rated equally
for both the interactive and non-interactive condition.
As it turns out, the basic precondition that perceived user effectance should be
higher in the interactive condition was met: Interactive users felt significantly more
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Table 4.8: Experimental group comparisons between interactive and non-interactive
engagement with Façade (N = 68)
Interactive
condition
Non-
interactive
condition p d
95% CI
User experiences M SD M SD lower upper
System usability 3.93 .81 3.81 .68 .530 -.16 -.63 .32
Effectance 3.18 .92 2.47 .80 .001**(**) -.82 -1.31 -.32
Flow 3.00 .59 2.98 .61 .890 -.03 -.51 .44
Presence 3.27 .84 2.77 1.00 .033*(†) -.54 -1.02 -.05
Character believ. 3.84 .63 3.64 .93 .320 -.25 -.73 .23
Identification 3.24 .80 2.88 1.02 .110 -.39 -.87 .09
Aesthetic pleas. 2.45 .80 2.54 .78 .670 .11 -.36 .59
Curiosity 3.49 .62 3.33 .78 .330 -.23 -.70 .25
Suspense 3.50 .68 3.33 .71 .320 -.24 -.72 .24
User satisfaction 3.46 .61 3.10 .66 .025*(†) -.57 -1.04 -.08
Positive affect 2.53 .65 2.15 .76 .034*(†) -.54 -1.01 -.05
Negative affect 1.52 .64 2.03 .89 .011*(†) .66 .16 1.14
Enjoyment 2.86 .73 2.54 .73 .07†(-) -.44 -.91 .05
Note: * significant difference at p < .05, ** significant difference at p < .01, †
marginal difference at p < .1. Symbols in brackets show significance levels after false
discovery rate correction for multiple measurements.
influential of the development of the story. Furthermore, interactive users of Façade
felt significantly higher presence in the environment than non-interactive users, and
experienced more positive and less negative affect. User satisfaction was significantly
higher in the interactive condition. These findings become marginally significant
when correcting for multiple measures and should be considered as explorative
outcomes that need further investigation. Even though our public study description
did not give away the true nature of the experiment and did not suggest interactivity,
the majority of participants in the interactive condition perceived their session as a
better fit to their expectations.
4.5 Conclusion
Two experiments, with an interactivity manipulation of the two different systems
Fahrenheit and Façade, were conducted to get a better understanding of the role of
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interactivity for the enjoyment of Interactive Storytelling.
Both studies find that interactivity has an effect on user evaluations regarding
effectance: Interactive users felt significantly more influential of the development of
the story. In addition, interactive users felt the environment coincided more with
their expectations than the non-interactive users.
The results of the second study show that interactive and non-interactive exposures
to a storytelling environment are indeed perceived as different. This conclusion
could not wholeheartedly be drawn from the first experiment, because the interactive
condition of Fahrenheit posed problems of usability to our relative inexperienced
audience. Our choice for a more basic Interactive Storytelling environment for the
second study, motivated by these usability problems, paid off: The interactive use of
Façade was not perceived as less user friendly than merely watching a pre-recorded
sequence of the same environment.
Consistent to the Fahrenheit study, no differences between interactive and non-
interactive users were found on the dimensions underlying user entertainment.
Curiosity, suspense, flow, and aesthetic pleasantness were similar in the interactive
and non-interactive conditions. New exploratory results in Study 2 were that
interactive users of Façade felt significantly higher presence in the environment than
non-interactive users, and experienced more positive and less negative effect. These
results can easily be explained from the finding that participants in the interactive
condition of the Façade study, in contrast to those in the Fahrenheit study, did not
experience usability problems. A lack of usability will hamper feelings of immersion
and absorption with a digital environment severely, and will in addition induce
negative affect. With the possible exception of flow, all measures related to enjoyment
had good metric properties, suggesting that the lack of observed difference cannot be
attributed to methodological issues. Interestingly, the finding of significantly higher
character believability in the interactive condition of Study 1, Fahrenheit, was not
found with Façade as stimulus. Participants rated character believability generally
higher in Façade compared to Fahrenheit. This might be due to the designers’ focus
on two characters in Façade, which are the center of the story and portrayed as
natural and lifelike in both interactive and non-interactive condition. Fahrenheit
offers more characters but less interaction (possibilities) with each of them.
Since the employment of the more basic Façade environment circumvented usability
problems, the lack of observed differences cannot be attributed to usability issues
as well. Therefore, one way or another, we have to conclude that the participants
in the interactive condition did not perceive the environment to provide a different
entertainment experience than the participants who watched a pre-recorded sequence.
From a theoretical perspective of entertainment research, this observation can be
explained by the fact that experiential qualities such as suspense have been argued to
occur both in interactive and non-interactive settings (e.g. Zillmann, 1996; Klimmt,
Rizzo, Vorderer, Koch, & Fischer, 2009). While the pathways towards an experience
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(such as suspense) may differ qualitatively, the actual experience measurable by
our instrument might be quantitatively similar. Thus, the non-difference between
interactive and non-interactive use (which partially also had occurred in Study 1)
does not necessarily count against the scales’ validity.
In sum, the findings produced by the comparison of scale values in the interactive
and the non-interactive condition are conceptually meaningful and interpretable.
The group difference in effectance (which is stable across Studies 1 and 2) and
the expected results on usability are particularly important cornerstones of the
conclusion that the validity of the measurement instruments has been achieved to
large extents.
This serves the second research goal, which was to show that the scales perform
well and are suitable for future research. From a technical point of view, both
experiments confirmed that most of the 13 scales have sufficient metrical properties.
The scales overall turned out to be reliable and displayed a satisfying, mostly excellent
stability across two different groups of participants who had been confronted with
substantially different (interactive) stories. When comparing the reliability results
from Study 1 and 2, the similarity is striking. In fact, some reliability scores are
exactly equal to the scores obtained from the first study, whereas most others are
highly similar. Two exceptions are the scales for flow and character believability,
which performed well in the first study but not in the second. Further studies will
have to show whether this particular result is coincidental – i.e. resulting from
natural variation – or is more structural, e.g. denoting that perhaps the notion
of flow as currently operationalized does not apply fully to interactive storytelling
environments. However, given that the same flow scale met the .70 threshold
in Study 1, the interpretation of a coincidental reliability weakness seems more
plausible. Looking at the results from both studies together, the flow scale performs
at a satisfying level so far. In addition, the results suggest that the measure of
character believability needs further work; two out of the four items showed hardly
any consistency with the other items in the second study. Again this pattern had not
emerged in Study 1 where the scale performed sufficiently reliable. Because of the
importance of characters for many Interactive Storytelling environments and because
character believability is theorized as important for meaningful user experiences in
Interactive Storytelling, further examination (possibly with special experimental
focus on character behavior) is necessary. For the remaining 11 measures applied,
there was a strong similarity in reliability scores to those obtained in the first study,
so overall, the instrument’s reliability turned out to be satisfying as well as stable
across divergent study set-ups.
4.5.1 Limitations
Besides the usual limitations of a self-report measurement (see Chapter 7 for a more
elaborated discussion of limitations), the sample of these two studies consisted of
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more female than male users (70:30). While we controlled for equal distribution
of gender between experimental conditions for both studies, we did not research
possible gender effects.
Furthermore, our sample consists of mainly inexperienced participants. Possibly,
findings might differ for experiences users. With a longer training session for the
game Fahrenheit, participants might have experienced less usability issues. Hence,
our implications may only be valid for relatively inexperienced users.
Participants only spent 16 - 20 minutes on Façade and ca. 25 - 30 minutes
(including a 5 minute training session) on Fahrenheit. This short time might not
be enough to experience Interactive Storytelling as it is intended. This holds true
especially for Fahrenheit, which was designed to entertain for several hours, while
users of Façade experienced the drama from the beginning to the end. Furthermore,
participants only had one game session and thus can’t experience a different course
of events when altering their behavior.
4.5.2 Implications for Future Research
We expected a visible impact of the interactivity manipulation on a range of user
experiences (e.g. curiosity, suspense, identification, and overall enjoyment). However,
our studies suggest that adding interactivity to a storyline does not change all relevant
experiential dimensions.
One interpretation is that participants did not feel able to change the story
significantly. In both experiments the mean value of experienced effectance in the
interactive conditions is around 3.2. On a Likert scale ranging from 1 (no effectance)
to five 5 (high effectance), 3 equals a neutral value. Accordingly, the 3.2 mean value
that was measured for perceived effectance in both studies suggests, that participants
were not experiencing a strong sense of agency, but only showed a tendency for having
experienced an effect on the story. When using an application only once it might
be difficult to grasp the possibilities of story interaction. Furthermore, users did
not experience how the story could have unfolded if they acted differently. Playing
an Interactive Storytelling game for a second time might make users’ influence on
the story progression (global agency) more apparent. Following this argumentation
the next experiment design will include a second treatment phase were participants
will replay Façade. This doubles the exposure and perhaps clarifies the interaction
possibilities within Interactive Storytelling applications. For inexperienced users
of such applications, it is very likely that they have to learn how to appreciate
Interactive Storytelling.
In sum, the current chapter aimed at exploring the effect that interactivity features
have on the enjoyment of narratives. Results showed that, once usability problems
associated with the interactivity features are set aside, interactivity may induce
more positive evaluations of digital storytelling systems.
CHAPTER 5
PERCEIVED AGENCY AND REPLAY VALUE
5.1 Introduction
The two studies from Chapter 4 did not reveal a strong difference in user experi-
ences between the interactive and non-interactive versions of the story. We found
that some user experience factors were more positive in the interactive conditions,
and some more so in the non-interactive conditions. One major reason for this result
seems to be that participants in the interactive conditions had experienced usability
problems. Hence, the appeal of Interactive Storytelling might be hampered by a lack
of usability (Blythe, Overbeeke, Monk, & Wright, 2007) or a limited understanding
of what is expected from the user in an Interactive Storytelling setting like Façade.
Such problems affect especially inexperienced users.
Another possible reason for the lack of appeal the interactive stories had to users
compared to the non-interactive stories might be that users did not strongly perceive
their impact on the interactive stories. In the interactive conditions participants
played the given scenes only once and had no means to compare the results of
their actions with other experiences. Allowing the player to perform different
actions when replaying an interactive story could increase perceived impact on the
story (effectance) and thus heighten appreciation of the interaction with narratives
(Klimmt, 2003; Klimmt, Hartmann, Vorderer, & Bryant, 2006). To explain how
repeated consumption affects the different user experience dimensions of interactive
entertainment, we will discuss in brief prior research on repeated exposure to media.
This chapter is based on two papers that have been published previously:
- Roth, Vermeulen, Vorderer, & Klimmt (2012). Exploring replay value: shifts and con-
tinuities in user experiences between first and second exposure to an interactive story.
Cyberpsychology, behavior and social networking 15(7), 378-81
- Roth & Vermeulen (2013). Breaching Interactive Storytelling’s Implicit Agreement: A
Content Analysis of Façade User Behaviors. Interactive Storytelling Lecture Notes in
Computer Science Volume 8230, 2013, 168-173
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5.2 Prior Research on Repeated Exposure to Media
A defining attribute of interactive entertainment media, and specifically of digital
games, is that user decisions affect the events displayed (Vorderer, 2000). The same
game can therefore evolve very differently when different players interact with it.
Also, repeated interaction of the same player with the same game can result in very
different events, story outcomes, and game progression (Grodal, 2000).
It is likely that this between-session variation in game content is a key factor in
players’ replay motivation. Game companies aim for a high replay value by enticing
players to experience the effects of alternative decisions, strategies, or story paths
on the game’s outcomes. But while game companies and players alike seem to agree
on the benefits of high replay value, research in media psychology has so far not
devoted much attention to the actual experience of repeated game play.
In television research, studies on repeated viewing of serial programs mostly
focused on audience loyalty to successive episodes rather than on viewing the same
content several times (Zubayr, 1999). One important exception is Tannenbaum
(1985) who argued that repeated TV viewing seems to be motivated by the desire
to prolong or re-enter desired states of enjoyment, and by the desire to reduce
uncertainty about what to expect from a television program. Risk-free elicitation
of desired enjoyment experiences thus seems to be an important factor explaining
repeated consumption of non-interactive entertainment.
This explanation cannot be applied to the case of repeated interactive enter-
tainment use, however: Experiencing specific enjoyable events in a game does not
guarantee the occurrence of precisely the same events during the next round of
exposure (Grodal, 2000). Also, part of the entertainment value of interactive systems
lies in players’ active role in the gaming process (e.g. experiences of impact and
agency; Klimmt, Hartmann, & Frey, 2007).
Therefore, aside from aiming to assess the appeal of Interactive Storytelling systems
once problematic usability and effectance perceptions are overcome, the current
study is also one of the first to explore shifts and continuities in user experiences
when exposure to an interactive entertainment medium is repeated.
Below, I will briefly discuss how repeated consumption of interactive systems may
affect different user experience dimensions.
5.3 Effects of Repeated Exposure to Interactive Systems
on User Experiences
For interactive media, it has been shown that as a result of repeated exposure, players
may become more familiar with the handling of a system, resulting in better usability
experiences, and thus more positive affect, less negative affect (e.g. frustration), and
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greater levels of flow (Sherry, 2004; McGonigal, 2011). However, if repeated exposure
results in a repetition of too similar content, it might undermine flow experiences
and lead to boredom (Rheinberg & Vollmeyer, 2003). Repeated exposure thus may
be an important factor in generating positive user experiences through increased
usability, but it is not a guarantee for flow states, since there might be a challenge
in keeping the content interesting (challenging) in repeated exposures.
Repeated exposure may allow players to become better in finding ways to influence
the game according to their intentions. As a consequence, players may feel higher
levels of effectance (Klimmt, Hartmann, & Frey, 2007). However, perceived effectance
is also dependent on whether systems respond in a meaningful way to user input. If
a system is not able to understand user intentions or if user actions does not result
in meaningful system responses, perceived effectance may be negatively influenced
(Klimmt, Hartmann, Vorderer, & Bryant, 2006). Repeated exposure to a system
makes it obvious whether the system responds in a meaningful way to user input –
so, for well thought out and programmed systems repeated exposure will improve
perceived effectance, while for less well systems it will lower perceived effectance.
With regard to curiosity, repeated exposure may also play a double role. Repeated
exposure could evoke greater curiosity in players, because once they have become
acquainted with the (story) content of a game, they will be able to develop more
elaborate ideas about alternative and possibly more interesting outcomes. Alterna-
tively, repeated exposure could also reduce curiosity, as players will inevitably come
across narrative content or action possibilities they are already familiar with from
prior game use.
With repeated involvement in a game environment, immersive experiences such as
presence (Vorderer & Bryant, 2006) and identification (Klimmt, Hefner, & Vorderer,
2009; Klimmt, Hefner, Vorderer, Roth, & Blake, 2010) may increase. Alternatively,
increased familiarity through repeated use may also undermine presence and iden-
tification experiences, because users may develop a better understanding of game
mechanics and technical limitations of the game software. This more distanced
type of experience could reduce suspension of disbelief, and therefore lead to weaker
immersion. Similarly, repeated exposure might increase character believability (Riedl
& Young, 2005) because users get to know more information on character motivations
and their backgrounds. At the same time however, more interaction with autonomous
characters might also reveal the shortcomings of the system and limitations of the
narrative content.
In sum, prior research seems to suggest that repeated exposure, through increased
usability and effectance perceptions, may elicit more positive user experiences of
interactive systems overall, provided that, with repeated exposure, these systems
1) are meaningful (and differential) responses to differential user input, 2) provide
sufficiently different (narrative) content, 3) do not expose technical limitations, 4)
provide sufficiently complex (narrative) content and characters.
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This study focuses on a comparison between user experiences of the first and
second play session of the Interactive Storytelling application Façade. Given that
Façade is the most sophisticated Interactive Storytelling system currently on the
market, we expect it to meet conditions 1 to 4 and therefore expect positive effects of
repeated exposure on user experiences (cf. Hypotheses 1 and 2). These expectations
will be tested in the first part of the study.
However, Façade is also a proof of concept, focusing mainly on technical challenges.
Our own observations and participants’ comments of previous research on Façade
showed that the system often did not understand user intentions and failed at giving
meaningful responses (Roth, Klimmt, Vermeulen, & Vorderer, 2011). Also, a recent
study found that during their interaction with Façade, users were initially goal
oriented, but when realizing their limited control on story progression, increasingly
tested the system’s boundaries by acting against social conventions (Mitchell &
McGee, 2012). Both observations suggest that, although Façade seems able to
provide different content with each play, does not suffer from apparent technical
problems, and has a sufficiently complex story and characters (conditions 2 to 4
listed above), it may not be perceived as providing meaningful responses to user
input by all users (condition 1). Therefore, in the exploratory content analysis of the
recorded dialogues (“stage plays”) presented after the confirmatory part of our study,
we will focus specifically on the ability of Façade to provide meaningful responses to
user inputs, and how these affect user experiences.
Taken together, the goal of the current study is to overcome the lack of perceived
usability and effectance by exposing users to Interactive Storytelling systems repeat-
edly, which allows users to get familiar with the concept of Interactive Storytelling
during the first exposure and perceive a stronger impact on the story during the
second exposure. Consequently, our basic hypothesis proposes a positive effect of re-
peated exposure on perceived usability of, and effectance in, Interactive Storytelling
systems.
H1: Perceived usability and perceived effectance will be significantly
higher during second exposure to an Interactive Storytelling system
By removing the influence of limited usability and perceived effectance, other
enjoyment-related user experience dimensions (curiosity, suspense, flow, identification,
presence, positive affect etc.) are hypothesized to become more positive.
H2: Replaying will increase overall enjoyment and enjoyment-related
experience dimensions of the second play session
In addition to measuring user experiences using the measurement instruments
presented in the previous chapters, we will also analyze the content of the user-
computer interaction, using manual coding and automatic content analysis in order
to get a better understanding of user behavior during first and second exposure
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to an Interactive Storytelling system. In these analyses, the focus will be on the
meaningfulness of the interactions that are exchanged between the user and the
Interactive Storytelling system. The underlying idea is that perceived effectance in
users greatly depends on receiving meaningful responses by the system, especially
when users provide meaningful and character-congruent input. If a system fails to
respond appropriately to genuine user efforts to engage in meaningful interactions,
this may seriously hamper users’ perceptions of effectance, also (and maybe especially)
during second gameplay.
5.4 Research Design
A within-subjects experiment on repeated use of Façade was conducted; participants
were surveyed twice after two sessions of playing Façade respectively. Façade is
a conversation-based interactive drama about a relationship conflict between two
virtual autonomous characters (Mateas & Stern, 2003). Through dialogue input,
users can participate in the conversation. Users can wait until they are directly asked
for their opinion or try to interrupt the dialogue between the virtual couple. While
the drama unfolds, the couple’s relationship problems become more obvious, secrets
are revealed, and the player is repeatedly asked to take sides. Façade has a reputation
of being a milestone of technological evolution in Interactive Storytelling. Often,
Interactive Storytelling applications with a strong narrative variability lack a good
story: Virtual characters are autonomous but the outcome of player interactions
does not lead to interesting narrative experiences. Façade strikes a balance between
a strong story and strong virtual character autonomy (Riedl & Bulitko, 2013). In
addition, Façade yielded acceptable to good usability ratings in the previous study
and allows for very different user actions. In contrast to the game Fahrenheit,
which offers limited interaction options by letting players choose from a given set of
premade sentences and actions, users of Façade can interact using natural language
whenever they want, thus having endless options for different input during two play
sessions.
A total of 50 university students (17 males, 33 females; average ageM = 19.8 years,
SD = 1.73 years) with a moderate degree of computer game literacy (M = 1.78,
SD = .71 on a scale from 1 – 3) participated in the study. Three participants were
excluded from data analysis because of implausible response patterns (providing the
highest, or lowest, answer option with each and every question). Only a minority of
participants (N = 10) had played Façade before. Upon arrival participants were
seated in one of six cabins equipped with modern PCs, screens, and peripherals to
“test a new prototype system”. In an instruction sheet, participants were instructed
on how to use the controls, were told about their role in the interactive story (i.e.
an old friend) and their task (to help the characters with their relationship issues).
Then they interacted with Façade for an average of 18 minutes (first exposure).
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Next, recorded stage plays were saved and participants completed the questionnaire
that included demographical questions as well as questions relating to 13 user
experience dimensions: Curiosity, suspense, flow, aesthetic pleasantness, enjoyment,
identification with the player character, perceived system usability, user satisfaction,
character believability, effectance, presence, positive affect, and negative affect.
After completing the questionnaire, participants proceeded to interact with Façade
for another 16 – 20 minutes (second exposure), after which they completed the same
questionnaire once again (excluding the demographical questions). Subsequently,
participants received 15 e as compensation, and were debriefed.
Reliability analysis found almost all user experience scales to perform to a satisfying
degree following both rounds of exposure, with alpha values ranging between .66
and .89 (see Table 5.1). The only exception was the reliability for the negative
affect subscale following the first exposure (α = .57). Reliabilities of scales with
only two items (satisfaction, character believability, effectance, suspense, enjoyment,
and role adoption) were assessed using Pearson’s correlations, and were also deemed
acceptable, with r ranging between .35 and .85. Data analysis focused on within-
participant mean comparison (t-tests for dependent samples, two tailed) between
experience ratings after the first and after the second exposure to Façade in order
to detect shifts and continuities in entertainment experiences.
5.4.1 Content Analysis of User Input and System Response
The content analysis is a more in-depth analysis of the replay study and features man-
ual and automated methods. We focus on the extent to which the system understands
user intentions and gives meaningful responses (as opposed to not understanding user
intentions and giving no meaningful response, or even ignoring the player and giving
no response at all). As we observed in the previous Façade study (Chapter 4), users
do not always provide meaningful input to the system; some users merely “play” with
the system, for example by testing technical boundaries, or by refusing to adopt the
given character role. Clearly, the extent to which a non-meaningful system response
is problematic highly depends on the effort users are making to provide meaningful in-
puts. If users provide meaningless or out-of-context inputs, the system not being able
to respond to them in a meaningful way may be perceived as entertaining (because
the user succeeds in disrupting the conversation). In contrast, however, if users put a
lot of effort in providing meaningful, in-context, inputs and the system is not able to
respond in a meaningful manner, user evaluations (of e.g. effectance, character believ-
ability, and enjoyment) will most likely be negative. Therefore, to be able to assess
the effect meaningful system responses have on user experiences we also need to assess
the meaningfulness of user inputs. Note that meaningful user inputs may be more
complex than non-meaningful inputs in terms of linguistic features and (social) back-
ground knowledge needed to process them. Therefore, it is far from certain whether
meaningful user inputs will generally be answered with meaningful system responses.
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To assess meaningful user input we conducted manual and automated content
analysis. For the manual analysis a human coder had to rate user inputs and system
reactions based on the saved interaction texts (stage plays). Stage plays were put
in random order, and participant and session numbers were blinded to prevent
subjective biases in the manual coder. Meaningfulness ratings involved a scale from
1 to 5, assigned to each individual user input: One point (too playful, boundary
testing, non-meaningful user input) was given for highly out-of-character behavior
(e.g., highly inappropriate behavior, for instance repeated kissing or flirting, extreme
rudeness, or insults), and for ignoring the computer characters’ communication. Five
points (highly meaningful user input) were given for highly engaged, appropriate,
and on-topic interactions. The typical five-point expression would involve behaving
like a well-mannered old friend that pays attention, makes compliments, or tries to
mediate. Ratings per expression were averaged in order to obtain a meaningful user
input score per user, per session.
For the automatic content analysis-based measurement of meaningful user input we
used the text analysis software Linguistic Inquiry and Word Count (LIWC; Tausczik
& Pennebaker, 2010), which calculates the degree to which people use different
categories of psychologically meaningful words. Using the main word categories of
the software, we analyzed syntax and content of written user interactions.
Syntax-based indicators for meaningful user input were the use of question and
exclamation marks (indicating natural language use), and ‘more than 6 letters’ words
(indicating complex language use). The number of verbal interactions and words per
user per session were recorded as an indicator of user effort. Content-based indicators
were the use of articles (indicating conventional language use), pronouns (indicating
social references), positive (e.g. nice, happy) and negative affect (e.g. hurt, ugly)
words, words associated with assent (e.g. agree, okay), social (e.g. friend, family),
cognitive (e.g. think, know), and perceptual processes (e.g. see, hear, feel); both
latter categories indicate reflection. For all indicator categories relative prevalence
(percentages of words used) were calculated. As an approximation, to allow for
an automated analysis, we regard all these features as positive indicators for users
staying in character, that is: expressing empathic social behavior. As a negative
indicator of staying in character, the percentage of swear words (e.g. damn, fuck)
was analyzed. Meaningful user input was rated per user statement; subsequently a
mean score per user, per session was computed.
Meaningful system response was defined as the level of the system understanding
user input, e.g. when the player makes a statement, asks the computer character, or
reacts to a question. To rate system response, the player first had to engage with the
system. Otherwise, the system just followed its script and let the computer characters
interact with each other. Hence, we limited the analysis of system responses to those
actually in response to player input. Meaningful system responses were manually
coded, per statement, on a 1 to 5 scale. One point (non-meaningful system response)
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was given for completely wrong responses or ignoring user input. Five points (highly
meaningful system response) were given for highly fitting, meaningful responses to
user input. Scores per statements were aggregated by averaging them per user, per
session.
Some examples of the rating scheme at work:
Player: “You look ugly, Trip!” (1 point for non-meaningful user input,
user is not staying in the character of the old friend)
. . .
Player: “Grace, don’t you like Europe?” (5 points for highly meaningful
user input: user shows engagement, is on topic and stays in character)
Grace: “Huh? What are you saying to me?” (3 points for the meaningful
system response, because the answer is neither hinting at understanding
nor is it unrealistic)
. . .
Player: “But Trip loves you!” (5 points for highly meaningful user input)
Grace: “You say that Trip does not love me?” (1 point for a non-
meaningful system response. The system probably checked for the
keyword ‘love’ without getting the right context)
. . .
Player: “I want to have sex with you two, Trip and Grace.” (1 point for
non-meaningful user input)
Trip: “I think you have to leave now, you are acting very weird tonight”
(5 points for highly meaningful system response, the system understands
the bad behavior of the user character and reacts accordingly)
To check the consistency of manual ratings a sub sample consisting of 5.000 lines
of dialogue was rated a second time by the same coder, following the same guidelines.
Correlational analysis shows a very satisfying overall reliability of r = .94.
5.5 Results
Differences for all 13 user experience dimensions were tested using paired t-tests.
Significant increases after replay were observed for perceived system usability, ef-
fectance, and flow (see Table 5.1), Scores on the other ten dimensions did not improve
significantly. This means H1 is accepted, and H2 is accepted only for flow.
Replay shifted mostly interaction-related experiences, but left experience aspects
related to story and characters (curiosity, suspense, aesthetic pleasantness and
identification) unchanged, as well as the more general affective outcomes (satisfaction,
enjoyment, and positive and negative affect). These findings do not support H2,
which postulated an increase in all user experience dimensions underlying enjoyment
and thus has to be mostly rejected.
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5.5.1 Results of the Content Analysis
The recorded stage plays resulted in around 29.000 lines of dialogue, which were
manually coded as well as automatically analyzed using LIWC. Correlational analyses
between the two showed that, for the first session, the more meaningful user input
was, the more elaborate were their verbal interactions – a higher word count (r = .49,
p = .000), and more six letter words (r = .33, p = .023). Meaningful user input
also correlated with the percentage of pronouns (r = .695, p = .000), social words
(r = .57, p = .000), positive emotion words (r = .304, p = .034), and words reflecting
cognitive (r = .662, p = .000) and perception processes (r = .461, p = .000).
Surprisingly, especially given some strong correlations between the manual and
automatic coding for the first session, we found no significant correlations between
both for the second playing session.
Notably, more meaningful user inputs elicited significantly less meaningful system
response (r = −.379; p = .006). This suggests that the Façade system is far from
perfect at processing the more complex utterances that effortful users provided.
Further illustrating this point, analysis revealed some interesting correlations between
linguistic indicators meaningful user input and meaningful system responses: For
the first session, more verbal interactions correlated with lower meaningful system
response (r = −.282; p = .047). This result was also found for the second session
(r = −.319; p = .025). In addition, the more words were used, the less meaningful
the system responded (r = −.319, p = .026). Indeed, it seems that the more complex
input becomes, the less meaningful the system is able to respond.
Another noteworthy result is that users provided significantly less meaningful
inputs during the second session (see Table 5.2). This suggests that users’ experience
with the system during first exposure made them put less effort in producing
meaningful utterances during second exposure. Comparing linguistic indicators of
meaningful user input for the first and second session revealed that participants
used significantly more articles in the first session, indicating that in the second
session, participants tended to refrain from conventional (grammatically correct)
interpersonal language use. Participants also used significantly more exclamations
marks in the second session, perhaps signaling anger or frustration with the system’s
responses. The second session showed a higher percentage of words in the category
of assent and more positive emotion words. However, when correcting for multiple
measurements using the False Discovery Rate correction (Benjamini & Hochberg,
1995), we no longer find significant differences regarding positive emotion words.
Table 5.2 provides means and standard deviations per session, p values and effect
sizes d for all measured variables.
Correlations of the manual scores of meaningful user input with the self-reported
user experiences showed that the more meaningful the input was that users provided,
the higher was their self-reported negative affect (r = .346; p = .014) and perceived
suspense (r = .286; p = .044). For the second session we also found that providing
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meaningful user input leads to more negative affect (r = .344; p = .013). This
suggests that users may have become frustrated because their efforts to provide
meaningful inputs were not met; however, more effortful users also experienced more
suspense.
Tables 5.3 and 5.4 show correlations between LIWC categories and user experience
dimensions of both sessions. For these correlations we have to consider that by
testing 14 linguistic features against 14 user experiences, observed significant scores
are quite likely to be due to chance capitalization. Assuming all 28 variables to
be independent, the expected number of significant correlations obtained through
coincidence alone could be estimated at 9.8. For session 1, we found 15 significant
correlations, and 14 for session 2. None of the significant correlations were consistent
over both sessions, which indicates no systematic relationship between automatically
extracted language indicators and players’ experiences.
If we nevertheless attempt to interpret the observed correlations, we see that, in
general, indicators for more elaborate user interactions (verbal interactions, pronouns,
six letter words) seem to be connected to stronger immersive experiences such as
presence, flow, and suspense, but also to higher negative affect. This indicates that
if users put more effort into engaging into meaningful communication, they feel
more immersed by the experience, but – possibly due to the lack of meaningful
system responses – experience more negative affect. In unison, the results of the
content analysis suggest that when users make an attempt to provide meaningful user
input, they may have less positive user experiences: Consistently over the first and
second session more effortful users report more negative affect. Also, users generally
provided less meaningful input during the second exposure. The implications of
these results will be discussed below.
5.6 Discussion
The investigation of replay experiences with Façade revealed several interesting
insights. First of all, because participants gained competence in handling the
interaction modalities through replay, system usability experiences, as well as
perceived effectance, increased as expected (H1). Also, flow, and to a lesser extent,
presence, improved. Players apparently perceived their game-related actions to have
the intended impact (effectance), and as a result perceived the system to run more
smoothly (flow).
In contrast, a second group of dimensions remained stable between first and
second exposure. These dimensions relate to game narrative: curiosity, suspense, and
identification, as well as to affective outcomes (satisfaction, affect, and enjoyment).
Although replay allows trying out different story elements, the core outcomes of a
narrative experience did not benefit (but also did not suffer). This contrasted with
our expectations: even though replaying enabled users to understand the application
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Table
5.4:
Correlations
between
LIW
C
categories
and
userexperience
dim
ensions
forsecond
exposure
User words
Six-letter words
Dictionary words
Pronouns
Articles
Swear words
Assent words
Positive emotion
Negative emotion
Social processes
Cognitive pro.
Perceptual pro.
Question marks
Exclamation marks
U
sability
-.01
-.07
.00
-.01
-.03
.18
.02
-.07
.28 ∗
.06
.02
-.06
-.11
-.08
Effectance
-.30 ∗
-.33 ∗
-.09
-.10
-.44 ∗∗
-.17
.13
.07
-.13
-.14
-.11
-.15
-.02
-.16
Pride
-.08
-.22
-.22
-.12
-.13
-.20
-.06
-.19
-.12
-.21
-.22
-.07
.01
-.13
Flow
-.16
-.13
-.20
.04
-.18
-.08
-.05
-.07
.13
-.08
-.27 ∗
-.09
-.14
-.10
Presence
.11
.01
.01
-.07
-.14
.13
.14
-.13
-.00
.14
.01
-.02
-.18
.07
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.18
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dynamics better, it did not heighten their appreciation of the narrative. Our results
ultimately show that, even when usability and effectance are taken care of (H2),
enjoyment related user experience dimensions of Interactive Storytelling systems
will not improve.
Apparently Interactive Storytelling replay feels different in terms of competence,
agency, and task involvement; at the same time the appreciation of the narrative
content does not change. Increased usability, effectance, and flow are not sufficient
to improve the affective outcomes of the system. In other words, we expected a
positive relationship between the perception of having an effect on the story and
the perceived entertainment quality of the application, which does not seem to be
the case.
These results can partly be explained by the findings from the exploratory content
analysis. The key finding of this analysis is that the more effort Façade users put
into providing meaningful input, the less meaningful system responses they received.
Consequently, the more meaningful users interacted, the more negative affect they
experienced. Possibly as a result of both, users provided significantly less meaningful
input during the second session. The latter may have elevated ease of use, effectance
(because the system produced better responses to the less complex input), and flow
in the second session, but may have also made the experience less engaging in terms
of its narrative content.
As proposed in the introduction, meaningful system responses are a key condition
for the user experience of Interactive Storytelling. Interestingly, our analysis shows
that the Façade system seems to have a better overall understanding of player input
when less effort is made, and it is less complex. This bears an interesting problem:
Players that give meaningful input, engage in mediating between the autonomous
characters, and thus write more, are not rewarded and receive less meaningful
system responses – they thus experience more conversation breakdowns, and become
frustrated.
At the same time, our results show that less interactivity (limited conversations)
does not translate to more entertainment. In other words, there is a clear tradeoff
between usability (heightened effectiveness and efficiency by decreasing interface
complexity resulting in better system understanding) and user satisfaction driven by
more user autonomy, and creativity (which the system might not understand and
thus does not reward).
Façade expects interactions at specific points in the narrative, and at these
moments often succeeds in giving meaningful feedback; at other moments it often
fails in doing so. Experienced Façade users may recognize good interaction moments
and thus have better user experiences. However, more inexperienced and also
proactive users will try to intervene, take over control, or steer the conversation in a
different direction. For such users the system does not seem to give very good results.
Users who adapt their verbal behavior by writing less and simpler (e.g. without
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articles), following the lead of the computer characters (e.g. by showing assent), may
experience a more coherent and meaningful narrative, resulting in higher perceived
effectance, system usability, presence, and flow.
Another interesting finding of the current research is that the manually coded
measure for meaningful user input was corroborated by many of its expected linguistic
indicators for the first session, but not for the second. It seems that in the second
session, users found other ways of staying in character than by using complex,
grammatically correct interpersonal language. The increased use of assent related
words and exclamation marks in the second session might be taken as support of
the notion that some users started to change their interaction behavior after the
first session, in which they learned that the system does often not understand their
more elaborately formulated intentions.
In general, especially naïve users that give meaningful inputs to Interactive
Storytelling systems expect these systems to respond in a meaningful way. However,
the current state of Interactive Storytelling technology does not yet fully answer
these expectations and therefore they are likely to provide disappointing experiences.
System limitations might become more salient when users know how to use a system,
and understand that they themselves are not at fault for the narrative disruptions.
As a response, users seem to adapt their interaction behavior. Some simplify their
inputs in order to make them easier to process, while others may find different ways to
get entertained, for example by acting out of character, by behaving inappropriately,
or by testing the system’s boundaries and exploiting its shortcomings. Interestingly,
the makers of Façade seem to have anticipated this effect. In Façade, inappropriate or
rude behavior is often punished by the system: Eventually, the player will be thrown
out ending the experience. This may have elicited players to exhibit boundary-testing
behavior, thus reducing the meaningfulness of their inputs in the second session.
5.6.1 Limitations of Study
A methodological limitation of the current study is that, although intensities in
self-reported user experiences were examined, reasons underlying these experience
intensities were not. Possibly, the focus of users’ curiosity or the reasons for suspense
may have been entirely different between first and second exposure to Façade – yet
the applied measures would not reflect such changes. More qualitative methods
(like interviews) could therefore greatly contribute to the current research. The
observations yielded through the content analysis give some pointers that may inform
such qualitative research, e.g., the finding that users engaged in simpler conversations
during the second session.
It is possible, that the more positive interaction experiences during second exposure
were balanced by more negative experiences resulting from having to re-experience
fixed story elements again; this may have hampered possible positive effects on
narrative-related and affective user experience as were proposed in H2. We did
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not investigate the re-occurrence of fixed story elements. Note, however, that the
likelihood of a participant experiencing exactly the same story twice is very low.
Our participant population may not have been intrinsically drawn to the presented
genre of interactive drama, featuring marital issues and a stressed friendship, to get
entertained. Most players stated that they liked Façade and the experiment in the
open comment section of the questionnaire; we think that probable preferences for
other media content did not undermine our findings.
Another limitation of the current study was that the user role of the old friend
was suggested by the game, but also given in the study instructions. It might be that
this withheld users from experimenting with out-of-character behavior, especially
during first exposure. The same instruction was given for the second session, but
here it might have had less of an impact, because the users already knew that the
consequences of out-of-character behavior were mild. To some extent, the instruction
may have fuelled the finding of less meaningful user input during second exposure.
Finally, as 10 of the current study’s participants were already familiar with the
system prior to the first experimental session, the effect of replay on usability and
effectance may have been somewhat limited.
5.7 Conclusion
As expected, players perceived more effectance in the second play session of Façade.
This might be because participants were able to see their impact on the story by
comparing both play sessions. It might also be an effect of increased knowledge
on how to interact with the autonomous characters to have an impact (increased
usability). Contrary to our expectations, playing Façade again, after a short break,
did not increase enjoyment. The increase in agency-related experiences thus did not
affect the entertainment experience. Narrative related experiences such as curiosity
and suspense did not change. A closer look with the help of a content analysis
revealed that users did often not fully experience their impact on story progress
and outcomes; when they made an effort to adopt their role of mediator to the
fullest, the system was not very good at providing meaningful feedback. As a result,
users may have had trouble to perceive their impact on the story unfolding, their
global agency. Giving meaningful input does not necessarily result in meaningful
system responses. Note that this is a specific user expectation regarding Interactive
Storytelling systems: to have a certain amount of agency to influence the course of
the narrative.
It seems that current Interactive Storytelling prototypes, including state-of-the-art
Interactive Storytelling applications, fall short in providing meaningful feedback to
users, especially when it concerns the key Interactive Storytelling user experience of
having global agency. As a result, users of Interactive Storytelling applications will
perceive these applications to not deliver the entertaining experience they expect.
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To create an environment that allows meeting these expectations is challenging
and complex. Current applications make use of artificial intelligence and scripting,
but to create autonomous characters and narratives with the ability to respond to
all possible user inputs is very difficult and resource intensive. Players may try to
influence a story in an almost unlimited number of ways, and to script for all these
eventualities while automatically authoring an engaging story progression is very
challenging (if not impossible).
Interactive Storytelling applications attempt to offer entertainment by involving
users in an interactive narrative, mostly with a role in the narrative. Building on
experiences with commercial video games, users expect that keeping to this role –
that is, staying in character – will result in a meaningful interaction with the system
and in an immersive Interactive Storytelling experience. Ironically, however, the
more users behave as a natural character in the story, the richer and more complex
their inputs will be, and the more challenging it will become for the system to provide
meaningful feedback. So, the closer users keep to their assigned role to facilitate the
experience, the less likely it may be to receive an entertaining experience in return.
As a consequence, current Interactive Storytelling users will likely be dissatisfied
and adapt their strategy to try out more unconventional behavior. When they do so,
their expectations of the system’s performance will lower, and the performance of
the system might be better, yielding users likely to be more satisfied and entertained.
Although the latter conclusion suggests that an Interactive Storytelling approach
in which user options are more limited might deliver better experiences. However,
this is also not what Interactive Storytelling users expect, according to adventure
game designer and video game journalist Ben “Yahtzee” Croshaw comments on the
2010 interactive narrative game Heavy Rain, the successor of Fahrenheit:
“In my review of Heavy Rain I mentioned that I’d gone through the
game expecting the plot twist of the killer’s identity to change depending
on what decisions you made. Because, damn it, that’s what I would’ve
done. [. . . ] I guess I just don’t see the point in this kind of interactive
narrative if the choices we can make are merely altering specific events
rather than the actual context. Surely the whole point of having the
story play out differently depending on player choices is to add replay
value, and once I realized that the important twists of the story are
always the same, then what reason was there to play again?” (Croshaw,
2010).
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Interestingly, David Cage, the developer behind Heavy Rain, points out that his
game does not so much emulate a narrative, which can be rewritten, but instead
“emulates life itself”, to be experienced only once:
“You know, personally, I would like people to play it once. That’s it
because that’s life. Life you can only play once. When you make choices,
you rarely have a chance to go back and say “Hey, what if I was doing
something else?” Well, you know what? You made the choice; that’s
it. I would like people to have this experience that way, but the game
allows you play as many times as you want, of course, and I’m fine with
that, but the right way to enjoy Heavy Rain is really to make one thing
because it’s going to be your story. It’s going to be unique to you. It’s
really the story you decided to write, and that will be a different story
from someone else. And, again, I think playing it several times is also
a way to kill the magic of it. Well, anyway, people will play it the way
they want.” (Cage, 2009).
A cynical interpretation of this statement would be that users replaying Heavy
Rain will discover the mediocre writing of the story – with several plot issues and
plot holes that are never explained, no matter how hard the player tries – as well
as the limited options to influence the story itself. It also makes clear that there
is a gap between user expectations of Interactive Storytelling and the Interactive
Storytelling platforms actual developers come up with. The promise that Interactive
Storytelling makes is that stories can be influenced, and outcomes may differ when
a story is replayed.
Further research could build on the present results by expanding the focus to long-
term repeated use. Especially interactive stories like Façade could offer high multi-
session replay value by revealing new aspects of a story, and by giving more insight
in relations between characters, and their backgrounds, across numerous sessions
(Façade does this to some extent already). Shifts and stabilities of user experiences
may differ from the current findings when, for instance, 20 or 50 game sessions are
observed. Replications with other types or genres of interactive entertainment, such
as multiplayer games that do not include strong narrative content, e.g. First Person
Shooters (Jansz & Tanis, 2007) or Massively Multiplayer Online games (Yee, 2006),
would be helpful in revealing the core meaning of replay value, and in improving
generalizability of results beyond particular systems. The present study has already
narrowed the research gap on repeated exposure to interactive entertainment. It
suggests that action-related and narrative-related components of experience are
affected differently by repeated exposure. This finding represents an interesting
building block for a psychological model of repeated interactive entertainment
use that can complement existing, ‘static’ or ‘single-use’ approaches in theories of
interactive entertainment (Yee, 2006; Klimmt, Hefner, & Vorderer, 2009).

CHAPTER 6
GLOBAL AGENCY AS A KEY USER
EXPERIENCE
6.1 Introduction
In Interactive Storytelling, intelligent software dynamically synthesizes pre-authored
story elements (e.g. involving characters and their mutual relationships, events,
locations) with individual user input, allowing users to co-create a unique story. By
allowing users to exert influence on a developing storyline, Interactive Storytelling
is distinct from conventional video games. Video games usually allow users to
manipulate local events, character behaviors, and virtual environments, but the
storyline itself remains linear, and often fixed. Interactive Storytelling’s vision, in
contrast, is more similar to Star Trek’s® Holodeck (e.g. Murray, 1997), where users
generate novel, one-of-a-kind entertainment experiences that combine characteristics
of advanced video games, virtual reality, and/or (virtualized) drama (Tannenbaum
& Tannenbaum, 2008). Or, in the words of Cavazza et al. (2008), Interactive
Storytelling systems present evolving narratives that can be influenced, in real-time,
by the user.
Chapters 3 and 4 focused on the “interactivity” feature of Interactive Storytelling,
testing to what extent adding this feature to a narrative presentation produced
different user experiences. We found that low usability of current Interactive
Storytelling platforms hampers positive user experiences from being elicited. Both
studies in Chapter 4 showed that, although perceived effectance for the interactive
This chapter is based on two papers that have been published previously:
- Roth, C., Vermeulen, I., Vorderer, P., Klimmt, C., Pizzi, D., Lugrin, J.-L., & Cavazza,
M. (2012). Playing In or Out of Character: User Role Differences in the Experience of
Interactive Storytelling. Cyberpsychology, Behavior and Social Networking, 15(11), 630–633.
- Roth, C. & Vermeulen, I. (2012). Real Story Interaction: The Role of Global Agency in
Interactive Storytelling. Poster paper presented at the ICEC12 conference. Lecture Notes
in Computer Science, 7522, 425-428
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versions of the narratives was higher than for the non-interactive versions, perceived
effectance for the interactive versions was low. Participants apparently did not
perceive their actions had very meaningful consequences for the narrative and
the events displayed on screen. Results from Chapter 5 showed that the lack of
meaningful responses by current Interactive Storytelling systems is problematic:
In response to what they perceived as erratic system behavior users resorted to
disruptive, system testing, and out-of-character behavior. Although such interactions
may not be entirely unenjoyable for users, they are not what Interactive Storytelling
systems are intended for: providing a meaningful interaction with an unfolding
narrative.
To perceive meaningful interaction with any interactive system, it is crucial for
users to perceive the consequences of their actions through system feedback (Klimmt,
Hartmann, Vorderer, & Bryant, 2006). Videogames usually provide such feedback
immediately: Player actions are made tangible by affecting the behavior of the
protagonist, the immediate virtual physical environment, and/or responses of other
virtual characters. As a result, video game players experience their agency on the
local (visible, tangible) level immediately.
An important distinction between video games and Interactive Storytelling, how-
ever, is that in Interactive Storytelling, interaction at the local level is not the focal
experience. Instead, Interactive Storytelling systems aim to provide an enjoyable
experience by letting users interact with a narrative. By their very definition, nar-
ratives do not constitute singular local character behaviors or events, but a series
thereof. To experience interaction with a narrative, local feedback, providing users
with local agency, therefore does not suffice. Instead, users’ agency on the global,
narrative, level should be made tangible.
Interestingly, thus far Interactive Storytelling developers emulated common prac-
tice in video games by arranging user experiences around the role of, and the events
occurring to, a protagonist. By doing so, they provided users of Interactive Sto-
rytelling with feedback on local, not global, agency. For instance, the Interactive
Storytelling system Façade (Mateas & Stern, 2003) situates users as a guest in the
midst of a conflict between two autonomous characters. User actions are made
tangible by showing the protagonist’s behavior and by showing immediate responses
by the other characters. Likewise, the few video games that include Interactive
Storytelling elements (e.g., Fahrenheit, and Heavy Rain) also revolve around central
game characters and within-scene behavior. As a result of these design choices, users’
perception of their own agency remains local; they only experience their short term
and immediate impact on other characters and the physical environment, and their
influence on the unfolding narrative, dramatic changes, or the story plot remains
invisible. Consequently, users are likely to focus on the local actions the system
provides feedback on, and their experience of agency will also relate to local events
instead of to the narrative as a whole. In turn, user experiences of Interactive
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Storytelling will likely be similar to experiences provided by an adventure game,
where usually no genuine interaction with a narrative takes place. As a result, users
will not be able to experience the difference between Interactive Storytelling and
adventure games, and genuine Interactive Storytelling experiences are not elicited.
A possible reason why Interactive Storytelling developers designed their platforms
to generate feedback on local agency may be simply that generating feedback about
global agency is more complex. How interactive narratives unfold is the result of a
host of previous user actions, interacting with a host of system responses to these
actions, and providing feedback on how and why these actions and system responses
led to a particular storyline unfolding thus is a complex matter. Nevertheless,
Interactive Storytelling differentiates itself from traditional video games allowing
users to have an effect on the evolving story (e.g. to have global agency), and to
genuinely appreciate Interactive Storytelling for what it is, users should be made
aware of their global agency.
In the current chapter, we present two studies, each making an attempt to provide
users with a more genuine Interactive Storytelling experience. We subsequently
test whether, as a result of these attempts, users 1) experience agency at a more
global level, 2) report user experiences coinciding with a higher appreciation of
an unfolding narrative, in particular, aesthetic pleasantness and curiosity, and 3)
perceive higher effectance, flow, and satisfaction of their prior expectations of what
Interactive Storytelling systems should deliver.
In the first study we attempt to generate users with an experience of global
agency by giving them a more detached role in the story. The rationale here is
that detaching from the protagonist role, and from local events, might turn users
focus toward the more global influence they may exert. Interactive Storytelling
prototype Emo Emma (Lugrin, Cavazza, Pizzi, Vogt, & André 2010) provides such
a more detached role, labelled ghost mode. In ghost mode, users do not play a
story character, but observe and influence ongoing story events by, e.g. moving or
adding objects or giving commands to virtual characters. Like ghosts, users move
freely through the story environment and interact with its elements. Ghost mode
therefore comes close to being a global influencer: A story co-creator who takes
charge of story developments without ties to an individual protagonist. Experiences
of users playing in ghost mode will be compared to experiences of users playing the
traditional (video game-like) actor mode.
In the second study, we attempt to make the perception of global agency more
tangible by providing users with actual (sonic) feedback about it. That is, users
will receive auditory signals when they (supposedly) exerted significant influence on
the story line. This treatment is compared with a treatment in which the auditory
signals (supposedly) indicate local agency: a significant impact on the ongoing event
or physically present characters.
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Theoretically, such different ways to involve users in Interactive Storytelling are
likely to elicit different user experiences. Video game identification research (Bessiere,
Seay, & Kiesler, 2007; Klimmt, Hefner, Vorderer, Roth, & Blake 2010) suggests
that Interactive Storytelling based on character control should drive users’ sense of
entertainment through simulated self-experiences of being a character, living in a
story world, and feeling characters’ emotions. These simulated self-experiences, in
turn, likely elicit entertainment experiences such as character identification, presence,
and affect – e.g. assuming identity, location, and inner states of a character (Trepte
& Reinecke, 2011). In contrast, Interactive Storytelling based on story control may
elicit user experiences dominated by a sense of control or autonomy (Ryan, Rigby,
& Przybylski, 2006) as well as effectance and flow, since this global role, along with
its means of interaction, helps Interactive Storytelling players’ pursue their goal of
creating a worthwhile story and thus facilitates perceptions of self-sufficiency, and
task-oriented attention.
If the assumption that detachment from the protagonist and from local events
provides a more genuine Interactive Storytelling experience is correct, we should
expect our global agency manipulations to provide more positive experiences of
the narrative: curiosity, and aesthetic pleasantness. Also, because users’ agency is
directed congruent to what Interactive Storytelling systems are intended for, namely
at the unfolding narratives, users might experience more effectance and flow, and
the experience may better satisfy their prior expectations.
These possible positive experiences regarding meaningful interaction with the
narrative may go at the cost of experiences relating to characters and events: presence,
character believability, identification, and suspense. How the trade-off between both
experiences will affect overall enjoyment is hard to predict; our expectation is
mostly that experiences resulting from global vs. local agency manipulations will be
qualitatively different.
One prior empirical study on user responses to different user modes in Interactive
Storytelling also compared usability-oriented outcomes for actor and ghost mode
Emo Emma players (Lugrin, Cavazza, Pizzi, Vogt, & André, 2010). It found that
users covered far larger distances within the virtual story environment in ghost mode,
supporting the notion of autonomy as an outcome of a more global control mode.
6.2 Study 1: Manipulation of User Roles in Emo Emma
An experiment compared players’ responses to an Interactive Story played in actor
versus ghost mode. A total of 34 university students (11 males, 23 females; average
age M = 22.0 years, SD = 1.92 years) with a low to moderate degree of computer
game literacy (M = 1.71, SD = .84 on a scale from 1 to 3) participated in the study.
Comparisons between playing modes were implemented within-subjects. The order
in which participants interacted in actor vs. ghost mode was balanced, counteracting
possible order effects.
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Figure 6.1: Screenshot of Emo Emma, characters seen from ghost perspective
The Interactive Storytelling stimulus system was Emo Emma (see Figure 6.1), an
advanced prototype developed at Teesside University, UK (Lugrin, Cavazza, Pizzi,
Vogt, & André, 2010). Based on the classic French novel Madame Bovary by Gustave
Flaubert, this system allows users to engage in a romantic conversation between two
characters, situated in a mansion. In actor mode, users play the role of Rodolphe
Boulanger (Emma Bovary’s admirer), who intends to express his romantic feelings
toward Emma, in spite of her marriage. In ghost mode, players are bodiless and
invisible in the virtual environment, can observe the ongoing conversation among
Rodolphe and Emma, explore the house freely, manipulate objects, and influence
the behavior of either character by giving commands. In both usage modes, the
scene lasts between 4 and 6 minutes. Mouse, keyboard, and vocal commands serve
as user inputs.
Upon arrival in the laboratory, participants received a short training in interacting
with Emo Emma for about five minutes. Next, half of the participants were first
exposed to an Interactive Storytelling sequence in actor mode, whereas the other
half was first exposed to ghost mode. Subsequently, participants completed a
questionnaire consisting of the 14 previously developed and validated measures
that capture a broad range of drivers of media enjoyment: curiosity, suspense,
flow, aesthetic pleasantness, enjoyment, affect, role adoption, system usability,
user satisfaction, character believability, effectance, and presence. Two additional
scales, autonomy and pride (positive affect resulting from own accomplishments),
are introduced within this study to further capture the agency experienced by
participants. Experience dimensions were measured on a 5-point Likert scale using
two to five items each. Internal consistency scores for all scales (Table 6.1) were
acceptable, except for negative affect where two items showed only weak to moderate
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correlation, and suspense. Subsequently, participants proceeded to interact with Emo
Emma in the opposite (ghost or actor) mode. Then they completed the questionnaire
again. Finally, participants received 15 e as compensation, were debriefed and
dismissed.
The analysis plan was constituted of comparing all measured user experience
variables across modes, expecting higher aesthetic pleasantness, flow, effectance,
curiosity, user satisfaction, autonomy, and pride in ghost mode, and higher presence,
character believability, identification, and suspense in actor mode. In addition, we
exploratively tested for gender differences in user experiences across modes.
6.2.1 Results
Within-subject comparison of self-reported experiences between playing in actor
versus ghost mode using paired samples t-tests reveals that user experiences in-
deed differ between playing modes (see Table 6.1). When playing in ghost mode,
participants reported significantly higher levels of effectance and pride, but only
marginally higher levels of flow, curiosity, and user satisfaction. In unison, these
results suggest that ghost mode facilitates greater interest in the unfolding storyline
and the exploration of the scenery (curiosity), as well as higher degrees of agency to
pursue storytelling goals. Aesthetic pleasantness was not significantly different for
actor and ghost mode.
Unexpectedly, experiences related to local events and characters, presence, identi-
fication, character believability, and suspense, were not significantly higher for actor
mode. This contradicts prior research on video game identification (Bessiere, Seay,
& Kiesler, 2007; Klimmt, Hefner, & Vorderer, 2009) and indicates that perhaps the
immersive qualities of the current system did not (yet) elicit perceptions of real
involvement (or ‘melting’) with a character in actor mode. However, these results
also show that the positive effect of the global agency manipulation in the current
study is not just the result of ghost mode simply being superior to actor mode.
Usability for both modes was similar, and although far from significant, differences
between means for all experiences relating to local events and characters were higher
for actor mode. Also, overall enjoyment and affective responses were similar in both
modes.
Exploratory Analyses
An analysis of gender differences in user experiences using a repeated measures
ANOVA showed that while male users overall enjoyed ghost mode more than actor
mode (M = 3.94, SD = .91 vs. M = 3.74, SD = .90), for female users it was the
other way around (M = 3.18, SD = 1.29 vs. M = 3.59, SD = .92; F (1, 32) = 4.57,
p = .04). This coins the notion that men might prefer the sense of control provided
by ghost mode, while women prefer the communicative involvement provided by
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actor mode. Importantly, however, this finding on gender is highly exploratory, and
the notion of male and female users diverging on their experiences is not backed up
by more specific user experience measurements; none revealed gender differences.
6.2.2 Discussion
The current study tested whether different player modes (actor mode, exerting local
influence vs. ghost mode, exerting global influence) yield different types of user
experiences (relating to characters and local events vs. relating to the narrative) in
Interactive Storytelling environments. As expected, the narrative-related experience
of curiosity was (albeit marginally) higher in ghost mode; the other narrative-related
experience, aesthetic pleasantness, however, was not. Also as expected, ghost mode
yielded higher scores on effectance and pride, and (marginally) on flow and autonomy.
Contrary to our expectations, playing in actor mode did not improve character and
event-related experiences such as presence, character identification, and suspense.
We conclude that participants responded positively to the heightened perception
of narrative-oriented control enabled by ghost mode. In contrast, playing in actor
mode seems to come with perceived constraints with respect to storytelling goals.
Ghost mode offers more freedom and a broader arsenal of possible user interventions
which can be employed to exert more global influence. In addition, ghost mode
seems to offer a detachment from story characters which may serve to take away
psychological constraints to pursue the storytelling goal. As one participant put it:
“It was easier to play the ghost, because giving Rodolphe tips about what to say to
her was easier for me than actually saying these things to Emma in a convincing
way myself”.
The combined benefits of control, freedom, and character detachment may have
contributed to males’ greater enjoyment of ghost mode compared to females, who
preferred actor mode. Prior research indeed suggests that for male players a more
detached sense of control might be more appealing (Brunner, Bennet, & Honey, 1998;
Jansz & Tanis, 2007), whereas female players might be more attracted to the sense
of communicative involvement facilitated by a local sense of control (Hartmann &
Klimmt, 2006). This notion will be further tested in Study 2.
A possible limitation of the current study is in using the readily available ghost
mode as a manipulation of global agency. Although the more detached ghost mode
arguably makes users’ focus on local characters and events less salient, it doesn’t
necessarily make their focus on the narrative more salient. Also, in the current study
we did not directly test whether our global agency manipulation made users actually
experience global agency. Finally, there are possible usability issues with Emo Emma
that may have influenced results. Although Emo Emma suggests understanding
spoken user input, it actually merely registers users’ tone of voice. Therefore, system
responses may be erratic at times (for example when negative comments are “sweetly”
uttered by the user). Also, the experience of Emo Emma is very short (ca. 5 minutes)
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and does not compare with the content and interaction possibilities of Façade or
commercial narrative games.
To overcome these limitations, in Study 2, we will again use a commercial system
(Dinner Date). In addition, we introduce a more explicit global agency manipulation
that directly aims to make users’ influence on the narrative more salient. Also, we
use a manipulation check measuring users’ experiences of local vs. global agency
directly.
6.3 Study 2: Global Agency manipulation in Dinner Date
A total of 46 university students (18 males, 28 females; average age M = 20.96
years, SD = 2.64 years) with a low to moderate degree of computer game literacy
(M = 1.68, SD = .76 on a scale from 1 to 3) played the interactive story Dinner
Date (Stoutgames, 2010). None of the participants had played Dinner Date before,
nor heard of it.
In Dinner Date, users interact with a protagonist, Julian, who is passing the time
waiting for his dinner date to arrive, by pointing his attention to different objects
present in the virtual environment. By directing his attention via pressing specific
buttons on the keyboard (see Figure 6.2), thoughts and actions of the protagonist
are triggered, leading to a new situation where, again, some influence can be exerted.
As Julian’s subconscious, players are like a director with Julian as the actor. The
whole story is experienced through the eyes of Julian. In its original form, Dinner
Date provides hardly any feedback on user agency – feedback on user influence on
a local level is ambiguous at best (the protagonist seems to mull around in circles,
despite users’ attempts to change his line of thought), whereas feedback on global
agency (story outcomes, future events) is non-existent.
Participants were randomly assigned to one of two introductions. In the local
agency introduction, participants were told that, by focusing the protagonist’s
attention, they could influence immediate character behavior and local story events.
In the global agency introduction, they were told that they could influence the
development of the protagonist’s life story and future:
Local agency introduction: “Often, thought comes before action. Imagine
you are looking at a clock and it reminds you of the time. What have you done
today? What did you want to do? Maybe you decide you should start preparing
dinner, go out, or simply have a drink. Such decisions are often rooted in a single,
seemingly unrelated thought. Meet Julian Luxembourg. He needs your guidance.
In the experimental simulation Dinner Date you’re about to test, you hear Julian’s
thoughts while he is waiting for his dinner date. [. . . ]It is your job to interact with
Julian’s train of thought and impact his actions.
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Figure 6.2: Screenshot of Dinner Date, floating bubbles show possible interactions
The system is constantly calculating the impact of your input on Julian’s behavior.
When the system detects a significant impact, it will give a beep. Sometimes the
calculations take a lot of time and the beep seems to come out of nowhere; other
times, the beep may follow your input immediately. Some of your inputs, or sequence
of inputs, may change Julian’s behavior. Others won’t. Just try to get to know
Julian, and make intuitive decisions about how to change what he’s doing.”
Global agency introduction: “Sometimes, a single thought can change an entire
life. Imagine you are looking at a clock and it reminds you of how fast time goes by.
What have you done with your life? Where do you want to be? Maybe you decide
it is finally time to call that girl, call that boy, change that job, make that journey.
Decisions like these may change your life profoundly. Meet Julian Luxembourg. He’s
ready for change. [. . . ] It is your job to interact with Julian’s train of thought and
impact his life. [. . . ] Some of your subtle inputs, or sequence of inputs, may change
Julian’s life. Others won’t.”
To make agency tangible in both conditions, we introduced sound signals (beeps)
that supposedly gave feedback about user actions having a significant impact on either
local events (in the local agency condition) or global events (in the global agency
condition). The auditory feedback was equal in frequency and time of occurrence for
both groups, and participants were told that a beep could follow with a shorter or
possibly longer delay after the system registered a significant user action (to make
our fake feedback system more believable). Sound signals were played any 20 to 70
seconds, not randomized, but increasingly often towards the end of the applications
(4 beeps in act 1 vs 10 beeps in act 4). The sound feedbacks had been tested prior
on students (2 male, 2 female) until they had a believable fit to the pace of the story.
6.3 Study 2: Global Agency manipulation in Dinner Date | 137
After reading the introductions, participants played Dinner Date for about 20
minutes (one complete story experience). Subsequently, they completed the pre-
established questionnaire on user responses to Interactive Stories, which includes
short scales in the following order: positive and negative affect, suspense, aesthetic
pleasantness, system usability, curiosity, local agency, global agency, flow, enjoyment,
presence, character believability, effectance, identification, user satisfaction, auton-
omy. All measurement dimensions were measured with a 5-point-Likert scale using
between two and five items each. Reliability scores (see Table 6.3) for all scales were
acceptable.
As a manipulation check two additional scales were implemented to measure local
and global agency, with three items each. The local scale was centered on guiding
local events as thoughts, feelings and immediate behavior (1. “As Julian’s inner
voice I could guide his thoughts”, 2. “. . . his feelings”, and 3. “. . . his behavior”).
The global scale focused on the impact these actions had on the overall story (1.
“My actions had an impact on the story as a whole”, 2. “My actions, to some extent,
might have changed the course of Julian’s life”, and 3. “My inputs had influence on
the story progression”). Reliability was acceptable for both scales (see Table 6.2).
Because we wanted to investigate how participants would qualify the type of
media they just experienced, we asked them to compare the experience to playing
a video game, watching a movie, reading a story, writing a story, performing in
a play and doing improvisation theatre. Furthermore, participants were asked to
write about their experience and whether they liked the story. We analyzed story
appreciation by categorizing their written answers into undecided, liking the story
and not liking the story. Finally, participants received credit points or 10 EUR as
compensation, were debriefed and dismissed.
Expectations were the same as for Study 1: A focus on global agency should
induce higher narrative-related experiences (curiosity, aesthetic pleasantness) as
well as higher effectance, autonomy, flow, and user satisfaction. For conciseness, we
omitted the “pride” variable in the current study. A focus on local agency should
improve character and event-related experiences: presence, identification, character
believability, and suspense. In addition, we tested whether the finding on gender
differences observed in Study 1 reoccurs; that is, we expected that male users prefer
a focus on global agency whereas female players prefer exerting local agency.
6.3.1 Manipulation Check
The between-subject comparison for the local and global agency manipulations
using independent samples t-tests showed that users in the global agency condition
perceived significantly more global agency (see Table 6.2). However, unexpectedly,
they also perceived marginally higher local agency. A correlation analysis shows
that local and global agency scales are significantly correlated (r = .40, p = .005)
and thus might not be independent from each other.
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Table 6.2: Manipulation check for local agency and global agency group
Local agency
manipulation
Global agency
manipulation p d 95 % CI
Manipulation check M SD M SD lower upper
Local agency scale 2.73 .79 3.04 1.12 .29 .32 -0.27 0.90
Global agency scale 2.54 .85 3.41 .89 .00* 1.00 0.37 1.59
Note: * significant difference at p < .01.
A Principal Component Analysis (PCA) was conducted to see if the items of the
two scales form independent components. Two components with eigenvalues over
1 were extracted; a scree plot showing a clear elbow after the second component
supported this extraction. The Varimax rotated matrix revealed high factor loadings
of two local agency items (“. . . I could guide his thoughts” and “. . . I could guide his
feelings”) on one component that can thus be regarded as the local agency factor,
and high factor loadings of two global agency items (“My inputs had influence on
the story progression” and “My actions, to some extent, might have changed the
course of Julian’s life”) on the second component, which can thus be regarded as
the global agency factor. However, the two remaining items, one from the local
(“. . . I could guide his thoughts”) and one from the global scale (“My actions had an
impact on the story as a whole”), showed loadings on both factors and seemed to be
responsible for the operational confounding of the scales and were thus excluded
from the analysis. Reliability was good for the local agency scale (r = .77) and
acceptable for the global agency scale (r = .50).
6.3.2 Results
Between-subject comparison by means of independent samples t-tests revealed that
framing agency as local vs. global before play indeed affected user experiences
(see Table 6.3 for results). As expected, in the global agency mode, participants
experienced significantly higher curiosity, as well as autonomy and flow. Aesthetic
pleasantness and effectance did not differ for global and local agency, though.
Similar to Study 1, the local agency mode did not produce better character
and event-related experiences: presence, identification, character believability, and
suspense. In fact, surprisingly, character believability was significantly higher in
the global mode. When correcting for possible alpha error accumulation using the
False Discovery Rate (FDR) correction for multiple measurements by Benjamini
and Hochberg (1995), this finding is rendered insignificant, though. The different
experiences of users manipulated to experience global or local agency did not translate
in different scores on overall enjoyment or affective responses.
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Contrary to Study 1, which showed significant gender differences in preferences for
local vs. global agency in interactive storytelling environments, a factorial ANOVA
in the current data set, did not show significant gender differences for enjoyment
(F (1, 45) = .018, p = .89).
6.3.3 Exploratory Analyses
To investigate the manipulation effect on the general story appreciation (as coded
from users’ written comments) Pearson’s chi-square was computed. The percentage
of participants that liked (local agency manipulation: 56, 5%, global agency manipu-
lation: 65, 2%), disliked the story (both 21, 7%) or were undecided (21, 7% vs. 13%)
did not significantly differ between conditions χ2(2,N = 46) = .64. This supports
the non-finding for enjoyment differences between the groups.
When asked to compare the Interactive Storytelling application they just had
experienced with other forms of media and story interactions, participants from the
global agency group had a significant higher tendency to compare the experience
with watching a movie, performing a play and doing improvisational theatre (see
Table 6.4). Relating Interactive Storytelling to the non-interactive medium movie,
and at the same also to interactive experiences like acting, shows how difficult it
was for participants to clearly distinguish one medium that they perceive as similar.
Analysis of the user ratings shows that 78, 7% of all participants did not identify a
medium that they would judge as most similar. For those who had a preference, no
convergence on any type of experience was observable. This finding holds true for
the comparison to a least similar medium, which was not salient for 63, 8% of all
participants. Again, for those who had a preference, no convergence was observable.
These results suggest that users find Interactive Storytelling experiences very hard
to compare to other mediated experiences they know.
Converse to Study 1, which showed significant gender differences in preferences for
local vs. global agency in interactive storytelling environments, a factorial ANOVA
in the current data set, did not show significant gender differences for enjoyment
(F (1, 45) = .018, p = .89).
Exploratory analyses of gender differences showed that perceived effectance was
higher for male players in the global agency condition than in the local agency
condition (M = 3.60, SD = .65 vs. M = 2.75, SD = .67), while female players
showed inverted effects (M = 2.92, SD = .71 vs. M = 3.12, SD = .77; F (1, 42) =
2.98, p = .017).
Surprisingly, however, identification was higher for female players in the global
agency than in local agency condition (M = 3.02, SD = .76 vs. M = 2.64,
SD = .96), while for male players it was the other way round (M = 2.70, SD = 1.00
vs. M = 3.51, SD = .47; F (1, 42) = 5.54, p = .023). These results could suggest
that men tend to identify less with a protagonist when they have power over his
providence, while women identify stronger. This counter-intuitive result may possibly
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Figure 6.3: Gender effects on identification and effectance
be explained by contrasting responses by men and women to increasing responsibility
about a protagonists fate and suggest that a global playing mode does not elicit
detachment from characters per se – they only do in men (see Figure 6.3).
6.3.4 Discussion
The current experiment demonstrated the impact of induced perceptions of global
agency on users’ experiences of Interactive Storytelling environments. Results showed
Interactive Storytelling was more reciprocal (autonomy), interesting (curiosity), and
immersive (flow) for participants in the global agency group. However, the narrative
related experience of aesthetic pleasantness was not affected by the manipulation.
Also, similar to Study 1, an induced local focus on characters and events did not
induce character and event-related user experiences such as character identification,
presence and suspense.
Overall enjoyment and affective responses did not differ between groups. This
suggests that experiencing global agency makes experiencing Interactive Storytelling
genuinely different from more traditional systems such as adventure games but not
necessarily better. This might be an important finding, since it counters Interactive
Storytelling’s basic notion that genuinely experiencing narrative interaction will
result in more enjoyment. Possibly, this non-finding can also be explained by
the rather sad and contemplative nature of the Dinner Date environment, which
might have overshadowed more subtle affective responses resulting from our agency
manipulations. However, in their comments, participants mostly reported positive
reflections in both manipulation groups.
Another reason why our manipulations did not result in very strong differential
findings might be in the lack of influence participants tended to perceive while
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playing Dinner Date. Numerous participants complained about the lack of more
interaction options (e.g. “No, I did not like the story, because I thought I could
influence Julian, but it felt more like randomly pressing buttons.”, “The sadness
of the story made the story quite attractive to focus on, but your own input in
the story was rather unclear.”). Some participants also wondered about the actual
influence they had in the global manipulation condition (“I’m wondering what the
beeps actually meant, what changed in Julian’s life?”, “Did the actions I made really
influence the story?”, and “Sometimes I didn’t get what exactly I was changing in
his life with the actions I made him do. But it was fun and interesting to do.”).
Interestingly enough, when qualitatively asking participants of the global agency
group about the entertainment value of Dinner Date, some said that it would be
more interesting with more sound signals (showing they have an impact on the
course of the story).
The lack of clear effects on the story might also explain the difficulties participants
had when comparing the experience to other media. The result was a mix of
experiences with active participation (as in a play or improvisational theatre) and
the experience of non-interaction when watching a movie. Not actually showing the
global influence of user actions is a limitation of this study and future studies should
investigate the effects of audible feedback with an application that allows for global
agency.
Although Dinner Date offers a professional, and longer experience (ca. 20 minutes)
than Emo Emma, a player of Dinner Date has no real influence on the story
progression and interactions can feel rather meaningless (dipping bread in the soup,
drinking wine, looking at the clock). While the manipulations showed differential
effects on the participants’ experiences, the findings of the current study would need
to be replicated with real Interactive Storytelling applications in which participants
have actual, as well as tangible, global agency to change the course of the story.
A general problem for Interactive Storytelling environments is that they revolve
around the idea of granting users global agency on story progress and outcomes, yet
it is very hard to give users feedback about such agency. We introduced a new way
of making perceptions of global agency tangible by providing sound signals when
such agency was achieved. Although our design does not grant testing the impact of
the sound signals itself, we did achieve higher levels of perceived global agency in
the global agency condition, which means that – to some extent – our participants
found this agency tangible.
Surprisingly, our global agency manipulation also increased perceptions of local
agency in users. A possible explanation is that global agency in the current experi-
ment was still supposed to be exerted through local actions, that is, through actions
that influence characters and events on a behavioral level. Future research could use
a feedback vs. no-feedback experimental design to assess to what extent direct feed-
back on global agency adds to Interactive Storytelling users’ experiences. Possibly,
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interactive modes that would allow for global agency through “global actions” (e.g.,
through actions directly addressing the narrative as a tangible object, with narrative
twists, character development, pace, etc. as objects to be manipulated by the user)
would improve global agency without focusing users’ attention to local agency and
as a result yield even more genuine Interactive Storytelling experiences in users.
However, in their current technological state, Interactive Storytelling applications
are still far from providing such advanced interaction modes.
6.4 Conclusion
The present research implies that Interactive Storytelling environments may face a
specific challenge with respect to user experiences, i.e., allowing users to perceive
agency relating to story developments while at the same time keeping them immersed
in story developments. One way to face the latter challenge is by producing
extremely convincing social interactions with digital agents, as well as presence-
evoking environments, in order to maintain suspension of disbelief despite full story
control. Surely, creating such environments poses an AI challenge for many forms of
digital entertainment, but for Interactive Storytelling, where linear storylines and
constraints to user autonomy are thrown overboard, it might be particularly hard.
Given the infant state of Interactive Storytelling, in the near future most gains can
be expected by focusing on an improvement of the experience of global control, such
as in Emo Emma’s ghost mode in Study 1, and such as produced by our introduction
of sonic signals in Study 2. Such an improvement would make Interactive Storytelling
environments stand out from other digital entertainment environments (e.g. video
games). Interestingly, the commercial interactive drama action-adventure video
game Beyond: Two Souls (2013; made by the team that also produced Fahrenheit
and Heavy Rain) combines the idea of actor and ghost mode, by introducing a
female character that is connected to a ghost through a band, like an energetic
umbilical cord. The player can always switch between controlling the character or
controlling the ghost, which floats through walls and allows manipulating objects
and other characters. In some scenes, as a ghost the player can take over computer
characters and thus alter the course of the story. As Study 1 shows, this creative
combination of actor and ghost mode could increase the perception of global agency
by detaching the player to some extent from the characters and events displayed
on screen. However, the game does not provide feedback on the impact certain
actions have on the overall story. Like in other current Interactive Storytelling
platforms, replaying reveals how certain situations and scenes would have been
different. However, in shrill contrast to this idea, the developers said about their
earlier interactive narrative game Heavy Rain that players are supposed to play it
only once for the best experience – otherwise, the developers said, they would “kill
the magic of it”. Indeed, Heavy Rain claims to offer more agency than it actually
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does and players would easily find that out when playing a second or third time. This
would be very similar for the (fake) sonic feedback we used to elicit the perception of
global agency in Study 2 – it would never hold up when played more often. For real
Interactive Storytelling applications, faking global agency is not a realistic option,
and designers should pursue new ways of eliciting global agency perceptions that
can be repeated.
The uniqueness of Interactive Storytelling lies in the global agency it should
provide to users. Resulting experiences such as freedom, autonomy, and successful
implementation of one’s own intentions (Klimmt, Hartmann, & Frey, 2007) are
established drivers of interactive enjoyment, and could provide future Interactive
Storytelling environments with a unique appeal.

CHAPTER 7
ADDITIONAL ANALYSIS AND LIMITATIONS
OF METHODOLOGY
In this chapter I will discuss possible limitations of the studies presented in this
dissertation. Without claiming completeness, I will focus on 1) the use of self-
report measures. In all presented studies, self-report measures to assess users’
experiences with Interactive Storytelling platforms were used. The current chapter
will discuss possible limitations of such measures, and will review the benefits and
feasibility of using alternative measures in future studies. 2) The external validity
of the developed user experience measurement battery. In all presented studies,
we used a measurement battery measuring 14 latent concepts related to different
user experiences. Some of the measurement instruments used were pre-existing and
pre-validated, while others were development based on theoretical considerations.
In the current chapter the external validity of these instruments will be discussed,
and a factor analysis using all collected data in order to determine whether, indeed,
the 14 measurement instruments detect different user experience dimensions will be
conducted. And 3) Samples, setting, and design. Finally, I will review some more
general limitations, relating to the presented studies’ sample, sample size, design,
and general methodological approach, and propose some methodological directions
for future research.
7.1 Using Self-report: Limitations and Possible
Alternatives
The value of self-report measures to reflect on past experiences can be limited by
for example selective memory, telescoping (mixing memories of other events with
the one in question when recalling), attribution (attributing positive events and
outcomes to one’s own agency and negative events and outcomes to external forces;
Fiske & Taylor, 1991), erroneous labelling (e.g. feeling relieved but reporting it as
happy), social influences (e.g. social desirability, or demand characteristics that
lead to participants taking certain roles; Nichols, & Maner, 2008), and exaggeration
(presenting experiences as more extreme than they actually were).
147
148 | Chapter 7—Additional Analysis and Limitations of Methodology
While these limitations can occur, that does not mean self-report is by definition
invalid. However, care should be taken to reduce the possible confounds as much as
possible (Ericsson & Simon, 1993). In the case of our questionnaire and the creation
of new scales, we followed the standards for educational and psychological testing
of the American Psychological Association (AERA, APA, & NCME, 1999), and
focused on high content validity (the adequacy with which a measure assesses a
representative range of the content), and internal consistency (the homogeneity of
the items in a scale). To achieve content validity, we applied a deductive method
by reviewing the literature to understand the construct we created items for, and
then aimed to capture the specific domain of interest without adding extraneous
content (see e.g. Hinkin, 1995). Items were systematically designed as concrete
statements using a clear phrasing while avoiding difficult vocabulary and jargon.
We carefully tried to avoid common threats to content validity (Ford & Scandura,
2005), such as ambiguous items (confusing or vague wording), leading items (wording
that influences the participant), double-barreled items (multiple questions in one
item), and double negative items (“I’m not unhappy”). Internal consistency was
controlled throughout the studies in this dissertation and items for the short scale
versions were selected based on their correlation with the total scale score. Negatively
phrased items, that have to be recoded, can limit content validity as well. In our
studies, we found reverse coded items to repeatedly having lower internal consistency
than non-negatively phrased statements and thus removed them for the short scale
versions. To limit social influences (e.g. demand characteristics), each study followed
a double blind paradigm, which will be discussed in more detail in the section on
experimenter effects, in the third part of this chapter.
However, even when controlling for these aforementioned limitations of the self-
report method, participants might not be aware that they felt something and what
they felt exactly. A solution to this would be measuring affective processes outside
of conscious awareness. This can be done by 1) implicit measurements, and 2)
physiological measurements.
7.1.1 Implicit Measurements
Affective processes that are activated outside of conscious awareness are called
implicit affect. It has been shown to influence ongoing thought, behavior, and
conscious emotional experiences (Barsade, Ramarajan, & Westen, 2009). Quirin,
Kazén, and Kuhl (2009) define implicit affect as the automatic activation of cognitive
representations of affective experiences. Some implicit measurements are available
that could serve as alternatives to the self-report measures we used. For instance,
an alternative to the Positive and Negative Affect Schedule (PANAS) would be
the standardized implicit version, the Implicit Positive and Negative Affect Test
(IPANAT; Quirin, Kazén, & Kuhl, 2009). IPANAT addresses implicit affect by
asking participants to make judgments about the perceived valence of artificial words.
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Affect thus is assessed by the tendency of participants to perceive artificial words as
more positive or negative.
In the field of human robot interaction, the study by Strasser, Weiss, and Tscheligi
(2012) made use of the Affect Misattribution Procedure (AMP; Payne, Cheng,
Govorun, & Stewart, 2005) to measure implicit attitudes towards a robot and its
approaching behavior. In the AMP participants are instructed to rate whether they
perceive abstract patterns, such as Chinese characters, as pleasant or unpleasant. In
the study of Strasser, Weiss, and Tscheligi (2012), the implicit test revealed that
participants preferred a static approach of the robot over a dynamic approach -
contrary to the self-report measure, which did not reveal differences between the two
robot approach styles. A similar technique could be used to, for example, measure
participants’ implicit affect towards autonomous characters in an Interactive Story.
Other implicit measures are available to measure, for example, implicit attitudes
(Greenwald, Poehlman, Uhlmann, & Banaji, 2009) or salience of concepts (e.g. the
WFC; Tulving, Schacter, & Stark, 1982). Generally speaking, implicit measures have
incremental validity over using self-report measurements alone, increasing the gained
information (e.g. Gawronski & Conrey, 2005). Therefore, future research on the
enjoyment of Interactive Storytelling applications should look into the possibilities
of implicit measurements in addition to self-report. A downside to including implicit
measurements is that increased test and questionnaire length demands more effort
from participants, which makes it unsuitable for quick measures between exposures.
7.1.2 Physiological Measurements
Another way of assessing mental states unobtrusively (that is, out of participants
conscious control) would be to employ physiological measurements. Physiological
measurements have the added benefit of enabling to assess user experiences while
they occur. Several methods allow gathering data during the experience without
interrupting it, for instance physiological measurements as galvanic skin response
(GSR), respiration rate, blood pressure and heart rate (HR) that are linked to
arousal (Mandryk, Inkpen, & Calvert, 2006). GSR measures the conductivity of
the skin at sweat glands (palms of the hands or the soles of feet), which respond to
psychological stimulation rather than temperature changes in the body (Stern, Ray,
& Quigley, 2001). Galvanic skin response reflects both emotional responses as well
as cognitive activity and is a linear correlate to arousal (e.g. Lang, 1995). However,
it is difficult to interpret the valence of the arousal and to associate arousal to
particular events. One solution to this is to record the user’s experience and let the
user watch the recording so she can tell what she was thinking or feeling at any point
during the session. Afterwards, these user statements can be matched with the GSR
data to get a better understanding of the emotional value. Alternatively, objective
reports from observational video analysis can be used to evaluate user behavior and
reactions (Lazzaro, 2004). A disadvantage of this approach is its labor intensive
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nature. Measurements of heart rate reflect emotional activity and have been used
to differentiate between positive and negative emotions with further differentiation
using finger temperature (Papillo & Shapiro, 1990). However, the measurement
of heart rate is prone to bodily movement of the user and has a delayed onset to
stimuli. Advantages of the heart rate and skin response measurements are that they
are a relatively cheap, familiar and easy way to measure arousal.
Another solution could be measuring emotional valence via Facial Electromyog-
raphy (fEMG), which has been used in advertising and video game research (e.g.
Ravaja, Turpeinen, Saari, Puttonen, Keltikangas-Järvinen, 2008; Nacke, Stellmach,
Lindley, 2010). This technology measures muscle activity in the face by detecting
electrical impulses that are generated by contracting muscle fibers, e.g. the two
main muscle groups involved in frowning and in smiling. This technique has the
advantage to measure instantaneous responses while indexing valence of arousal.
Even muscle activities due to weakly evocative emotional stimuli can be measured
by fEMG. Disadvantages are the high costs and the intrusive nature of wearing
measurement nodes in the face, which might alter natural expression. In the field
of affective computing, so called affective wearables are being designed that aim
to measure direct physiological information such as the wearer’s affective patterns
while being as unintrusive as possible (Picard, 1997). An alternative to the nodes
of fEMG are the expression glasses that are designed to sense facial movements
just by wearing (also using fEMG), while being a lot less intrusive (Picard, 2000).
The study of Westerink, Van den Broek, Schut, Van Herk, and Tuinenbreijer (2008)
made use of such affective wearables, a glove to measure galvanic skin response and
the expression glasses to gather information on the valence of arousal. Information
gathered by these devices could be used to differentiate between four categories of
emotional content (negative, positive, mixed, and neutral) of short movie clips rated
by 24 participants.
Mandryk and Atkins (2007) proposed a model to transform four physiological
signals (galvanic skin response, electrocardiography (EKG), heart rate, and fEMG
(to measure smiling and frowning) into arousal and valence. Within a second model
these values were then translated into five emotional states relevant for computer
game play: boredom, challenge, excitement, and fun. Six participants were recruited
to generate the emotion models by playing a hockey video game in three conditions
for 5 minutes each. The conditions – playing against co-located friend, playing
against a co-located stranger, and playing against the computer – were expected
to yield very different play experiences that should result in different physiological
measurements. Another six participants were asked to rate their emotional states
after playing within the same conditions. This information was then used to validate
the modelled emotions by comparing the results. The three play conditions were
found to impact modelled fun and excitement, but not boredom, challenge or
frustration. The modelled (objective) emotion was significantly correlated with
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reported (subjective) emotion for fun and excitement. No correlation was found for
boredom or frustration, although the same trends were present for reported and
modelled measurements.
In sum, physiological measurements seem to be a promising addition to self-report
measurements. They are especially suitable for obtaining experience differences over
time during the exposure to stimulus material. The study of Mandryk and Atkins
(2007) showed significant correlations between modelled objective physiological
measurements and subjective self-report for the dimensions fun and excitement.
7.2 Measurements
Throughout our studies we applied the exact same or at least similar questionnaires,
based on the methodological work in Chapter 3. A major limitation is that we aimed
for measuring the multidimensional facets underlying the enjoyment of Interactive
Storytelling by partially using scales that have not been validated beforehand.
Whenever possible, though, well established scales were applied. For some dimensions
(e.g. enjoyment, suspense, and user expectations) we looked at the concepts and
measurements that came close and created items that fit best. Now, with the
data from our five studies we are able to validate whether the items measured the
dimensions they were intended for.
7.2.1 External Validity of the Developed User Experience Measurement
Battery
To see whether our dimensions derived from theory also form separated factors
empirically, we ran a factor analysis using the merged data from our five studies.
An exploratory factor analysis (EFA) identifies complex interrelationships among
items and groups of items that are part of unified concepts. No assumptions about
relationships among factors were predetermined. First, factors were identified that
explained the most variance of a data set until there are no further factors left
that explain a meaningful amount of variance. This widely used method for factor
extraction is called principal component analysis (PCA). Principal components are
variables that usefully explain variation in a data set and can be used to differentiate
between groups of similar variances. The resulting factor loadings indicate how
strongly the factor influences the measured variable. So in order to find out the
meaning of a factor, we had to examine the factor pattern to see which items load
highly on which component and then determine what those items have in common.
Ideally we expected the formation of 14 factors, consisting of the 14 independent
dimensions formed by the items of their regarding scales (Enjoyment, Curiosity,
Suspense, Aesthetic pleasantness, Presence, Positive and Negative Emotional Affect,
Usability, User Satisfaction, Flow, Autonomy, Effectance, Character Believability,
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and Identification). However, it was possible that some dimensions were indeed
related and thus loaded on the same factor. This would have resulted in a lower
amount of factors.
Method. We gathered all data files from our five studies, resulting in a final data
file with N = 281 valid cases. The merged sample consisted of 184 female (65, 5%)
and 97 male (34, 5%) participants with a mean age of M = 20, 55 (SD = 3, 22),
ranging from 18 to 32. The final data file is based on the study data files after
outliers were removed.
For the studies with repeated exposure (Façade Replay and Emo Emma study)
we only used the data from the first session to keep data consistent with the other
studies which only had one exposure. Furthermore, we focused on 55 items, using
the short versions of some scales that were used for the majority of our studies
(only the first and second experiment used the full scale version). This means some
items were excluded prior to analysis, specifically: autonomy 4 (only present in Emo
Emma study), satisfaction 3 (only present in Dinner Date study), satisfaction 4
(only present in first two studies), character believability 4 (only present in first two
studies), enjoyment 3, 4, and 5 (only present in first two studies). The short scale
version of enjoyment consisted of two items, which were introduced after the first
two studies and replaced the original scale.
Autonomy, as an additional measurement dimension, was only introduced after
the first three studies, hence variables are missing beforehand. The Dinner Date
study includes all items used for the factor analysis as it included all short scale
items and additional items from earlier studies (e.g. short scale version of effectance
has only two items, we wanted to include as many items per scale as possible).
Values of missing items have been replaced with mean values of the variable. See
Table 7.1 for the five studies and number of missing items. Negatively framed items
have not been recoded for PCA.
Results. The Varimax rotated principal component analysis yields the extraction
of 14 components, explaining 64, 6% of total variance.
We followed the general method, namely the Kaiser-Guttman-Criterium, which
suggests that only those principal components which eigenvalues are greater than
1 are important enough to explain variance. This can be regarded as a minimal
test of statistical significance of the factors and in comparison to the scree plot, this
method is not subjective.
The scree plot of the components and their eigenvalue (amount of variance one
component of the unrotated solution explains) does not show a clear elbow, which
would segregate important from unimportant components; instead it shows a very
smooth slope that does not help with suggesting a clear number of components.
See scree plot in Figure 7.1.
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Figure 7.1: Scree Plot
The amount of variance explained by each of the 14 principal components is shown
in Table 7.2. The rotated solution shows that the explanation of total variance
is hierarchical distributed, with the first components explaining each around 6%
variance and decreasing until the 14th component that still accounts for an additional
2, 9% of variance. Table 7.2 also shows items with the highest factor loadings, which
were used to interpret the meaning of each factor.
As we can see, the first 11 factors mainly consist of items with high loadings
from the same scale. For instance Factor 1, which is based on high loadings of the
effectance Items 1 to 6, which can clearly be interpreted as our effectance dimension.
Effectance explains more variance than any other factor. In a similar fashion, the
high loading items of the factors negative and positive affect, flow, system usability,
and autonomy correspond with their original scales. This is also true for factors
interpreted as presence, aesthetic pleasantness, identification and enjoyment. They
are mainly made up by their respective scale items; however, they also contain one
item from another scale, always with a lower loading. These items refer to the
original suspense, character believability and user satisfaction scales, which do not
seem to form a distinct factor on their own.
Curiosity forms a strong second factor and suspense is connected to this factor,
which can be seen as a curiosity/suspense component. However, one suspense item
(“I found myself wishing for a particular story outcome”) loads with .32 but has a
higher loading at the presence factor (.46). Perceived presence and wishing for a
certain story outcome seem to be slightly stronger related.
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The remaining two suspense items form less obvious combined factors. Again,
this shows that some concepts are interrelated and explain variance together. Factor
number 12 can thus be regarded as the users’ interest in the story development,
while having the autonomy to decide how the story shall develop.
Character believability does not form a distinctive factor according to its original
scale. The Character believability item “I could feel what the character in the
environment was going through” refers to a believable emotional reaction of the
simulated character, which resonates with the overall notion of aesthetic pleasantness
which relates to feelings and emotions (e.g. “The experience made me think about my
personal situation”, “. . . moved me like a piece of art”, and “. . . was inspiring”). In a
story, among other factors (music, visual presentation) it is the characters and their
fate that move the percipient. Both believable characters and the overall aesthetic
tone make a story and its presentation meaningful. This component combines these
aspects and can be considered to reflect meaningfulness in regard to personally
meaningful aesthetics and believable character emotions.
Factor 13 is a combination of a subdimension of character believability, namely
the recognition of character emotions and the story’s effect on the user. This implies
that there is a dimension “affect through character emotions”. It is also connected to
the fulfilled expectation of an enjoyable experience, as the satisfaction item suggests.
The last factor, 14, also combines subdimensions and unites the curiosity item
about exploration with the flow experience of acting spontaneously and without
the need for thinking. This factor could thus been seen as spontaneous exploration,
an experience that simulated worlds often allow for, or that users aim for e.g. by
ignoring the story and contextual demands.
This is a dimension we had not considered as such so far: the exploration without
distinctive goals. This is an important part of Interactive Storytelling, making the
virtual world believable and more interesting if it allows the user to explore. While
it is theoretically connected to autonomy (“I’m allowed to explore”) it is also a new
dimension connecting the casual exploration (“without having to think”) to the
satisfaction of natural curiosity. This curiosity could constitute itself in actions such
as interactions with the environment and other characters (“I acted . . . ”) but it
can also relate to non-interfering actions such as observation or exploration of the
environment and on a more general level also exploring the controls itself (“What
happens if I move the mouse? What happens if I choose this command?”).
Conclusions from Exploratory Factor Analysis. The majority of the ex-
tracted factors reflect our original scales very well. The high loadings of scale items
show a clear distinction between different components and support our measure-
ment structure. As expected, suspension and curiosity form a component together
whereas curiosity is more prominent on that factor and more distinct from other
principal components. Whereas suspense seems to be connected with several other
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dimensions and is therefore less distinct in comparison. Character believability and
user satisfaction don’t form distinctive factors. The concept of character believability
merges with the dimensions of aesthetic pleasantness and identification.
All in all, the results from the factor analysis suggest that most dimensions derived
from theory also empirically form separated factors. There seems to be no need for
a reanalysis of the data with an adapted version of experience dimensions.
7.3 Limitations Regarding Sample, Setting, and Design
7.3.1 Sample Demographics
The combined samples includes 184 female (65, 5%) and 97 male (34, 5%) participants
with a mean age of M = 20.55 (SD = 3.22), ranging from 18 to 32. This shows
that we had almost twice as many female participants than male participants.
An unequal distribution of gender between experiment groups might influence the
results. Therefore, in studies with in-between subject design and different experiment
conditions (the two studies with interactivity manipulation in Chapter 4, and one
study with agency manipulation in Chapter 6), participants were randomly assigned
to the conditions while monitoring the balance of gender distribution. Before any
further analysis, mean values of gender, age and computer literacy were compared
to guarantee no significant differences between the groups.
Overall, female participants had less experience with video games than males.
However, differences were only significant for the Façade replay study in which no
group comparisons were made. Here, there was a significant effect for gender (t(51) =
4.54, p < .001) with male participants having more video game experience (M = 2.17,
SD = 0.56, N = 24) than female participants (M = 1.41, SD = 0.63, N = 29).
The systems used in the studies were meant to be enjoyable by inexperienced users
and did not require video game skills. The only exception being Fahrenheit, which
showed usability issues for inexperienced users.
The majority of participants in our studies had an academic background since
we mostly recruited students of the VU University of Amsterdam. Most students
had a decent understanding of English. To limit possible language barriers, we used
English subtitles in the applications Fahrenheit, Façade and Emo Emma. In the last
study, using the game Dinner Date, Dutch subtitles were provided. Subtitles are
very common for Dutch entertainment media and are therefore not considered as a
huge distraction. Nevertheless, experiences might be even more immersive without
the use of subtitles.
Our questionnaires were administered in English. Pre-tests with Dutch students
showed no difficulties in understanding the questions. Furthermore, open questions
in our studies did not hint at items that were difficult to understand. Nevertheless,
future research should preferably use applications in the participants’ native language.
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Taken together, our findings are not suitable to be generalized for all kinds of
potential users of Interactive Storytelling applications, especially not younger and
older audiences or users with extensive experiences of video game and/or Interactive
Storytelling applications.
7.3.2 Sample Sizes
Most studies presented in this dissertation used relatively small sample sizes. This
is problematic for two reasons. First, small sample sizes increase the bias and the
likelihood of inflated effects based on chance (Bakker, van Dijk, & Wicherts, 2014).
Second, studies with small sample sizes lack the statistical power to find significant
effects even though there a genuine effect exists in the population.
The significance tests using the p-value depend not only on the size of the effect
but also on sample size. Significant results could be found in large samples even
though the effect is rather small (e.g. Cohen, 1995). Since statistical significance
does not tell the size of an effect, tables in this dissertation also report effect sizes
(Cohen’s d), which measure the strength of a result and do not depend on sample
size. Cohen’s d is a standard for experiments that measure group differences, which
allows immediate comparison with effect sizes of other studies (Rosnow & Rosenthal,
1996). Cohen (1992) suggests that effect sizes of .20 are small, .50 are medium, and
.80 are large. Effect sizes are easy to interpret since they are the equivalent to a
Z-score of a standard normal distribution; hence an effect size of .80 means that
the score of the average person in the experimental group is .8 standard deviations
above the average person in the control group (Coe, 2000).
All studies in this dissertation hold effect sizes ranging from medium to large for
significant effects. For instance the effect of the interactivity manipulation in Study
1 on system usability (d = −.68, 95% CI [−1.13,−.22]), effectance (d = 1.34, 95%
CI [.51, 1.44]), and character believability (d = −.66, 95% CI [−1.1,−.20]) show
medium to large effect sizes with acceptable confidence intervals. The Dinner Date
study in Chapter 6, however, has confidence intervals close to zero on one side, which
means that these effects are not very robust. This study however also produces
more robust effects on flow (d = .65, 95% CI [.05, 1.23] and character believability
(d = .63, 95% CI [.3, 1.21]). Similarly, in the Emo Emma study, the confidence
interval for the user experience effectance is close to zero on the lower side (d = .57,
95% CI [.08, 1.05]). This shows that replications of these studies are necessary to
further validate our findings.
Regarding sample size, we used the rule of thumb with a minimum of 25-30
participants per group in an experimental setting for group comparisons. Bakker, van
Dijk, & Wicherts (2014) criticize this common behavior, as it leads to underpowered
study designs. We recruited a total of 80 participants for the first study and 68 for
the second one, both making comparisons between subjects of two groups. The two
replay studies (Façade study in Chapter 5 and Emo Emma study in Chapter 6) were
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designed as within-subject experiments and featured a total of 53 and 34 participants
respectively, testing the same participants in different conditions. The last study
(Dinner Date, Chapter 6) only had 23 participants per group and compared two
different groups.
The software G∗Power (Faul, Erdfelder, Buchner, & Lang, 2009) allows to calculate
a priori power of a study, which denotes the probability of finding a significant effect
given a particular effect size and sample size. In the case of the Dinner Date study
with only 46 participants in total and a between-subjects design, a priori power
is .51 assuming a medium effect size of d = .5 and α = .05 (one-tailed), which
translates into a 49% chance of not finding a significant effect when there is one
(Type II error). Acceptable a priori power should be over .80, preferably over .95.
Even the two larger studies in this dissertation suffer from a lack of statistical power,
assuming medium (one tailed) effects of the manipulations. The first two studies,
with a between-subjects design, have a power of .70 (N = 80), and .65 (N = 68)
respectively (again assuming d = .5). The third study, featured a within-subjects
design for the same participants replaying Façade, and has a good power with .97
(N = 50). Similarly, the fourth study, also designed as within-subject study, reached
an acceptable power with .89 (N = 34). This shows that three out of five studies
actually needed larger sample sizes to reliably find medium effects. This can explain
the limited amount of effects we found in these studies. Ca. 90 participants per
group are needed for studies with in-between subject designs to reach a power of .95
(one tailed, d = .5, α = .05). For large effects (d = .8), sample sizes of 23 per group
reach an acceptable power of .84. However, we did not know how large the effects
of our manipulations would be before conducting the study. Future studies should
perform a priori power analysis, based on realistic estimations of population effect
sizes, to decide on the necessary sample sizes.
That being said, our studies produced almost no outliers and we never excluded
participants, or scale items, or conditions, or planned covariates, in order to reach
significant results (p-hacking, e.g. Nuzzo, 2014).
7.3.3 The Problem of Multiplicity and its Correction
“As the number of tests increases, so does the probability of finding at least one of
them to be statistically significant just by chance.” (Streiner & Norman, 2011). The
Problem of multiplicity or alpha error accumulation occurs when having a series of
independent tests using the same sample, each performed at the 5% level (meaning
that there is only a 5% chance of incorrectly rejecting the null hypothesis if the null
hypothesis is true). For 100 tests where all null hypotheses are true (meaning the
treatment/manipulation had no effects), the expected number of incorrect rejections
(Type I errors) is 5. In our case with up to 14 tests, less than one test (14 x .05 = .7)
might become significant by chance.
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A classic correction for an inflated alpha level was introduced by Bonferroni, which
divides the alpha threshold (usually .05) by the number of performed tests (e.g.
α/14 = .0036) and thus overcorrects, strongly increasing the probability of type II
errors, i.e. of not rejecting the general null hypothesis when important effects exist.
Multiplicity corrections are therefore not without critic: “Bonferroni adjustments
are, at best, unnecessary and, at worst, deleterious to sound statistical inference”
(Perneger, 1998). Perneger (1998) argues that adjusting statistical significances
for the number of performed tests create more problems than it solves since this
correction is very arbitrary. One main weakness is that an interpretation of a
corrected finding depends on the number of performed tests. His suggestion to deal
with multiple measurements is to simply describe what tests of significance have
been performed and why. Nevertheless, multiplicity corrections are advised when a
large number of tests are conducted without a priori hypotheses . If a small number
of hypotheses have been stated a priori or if the purpose of the study is exploratory,
then such corrections are not needed (Streiner & Norman, 2011; Armstrong, 2014).
The studies in this dissertation are mainly exploratory since concrete effects of our
manipulations are often difficult to forecast. Still, we are interested to see how our
findings hold up against multiplicity correction. One compromise between possible
alpha inflation and overcorrection is the False Discovery Rate (FDR) procedure,
designed to control the expected proportion of incorrectly rejected null hypotheses
(“false discoveries”) due to alpha error accumulation. In the FDR method, p-values
are first sorted by size and then ranked starting with the smallest value becoming
rank 1, and the largest rank N. Then, each p-value is multiplied by N and divided
by its assigned rank to give the adjusted p-values. While FDR is less conservative
than the Bonferroni method, it still greatly increases the chance of rejecting a valid
finding when trying to control for false positives and thus reduces overall power.
Therefore we reported the original p-values together with the significance rating
of the corrected version. For our exploratory studies (especially the Dinner Date
study), the corrected values could be ignored.
7.3.4 Lab Setting and Procedure
A lab setting is very different to the environments participants are used to when
consuming entertainment media. During all studies, up to six participants were in
the same spacious room, facing away from one another, and shielded by two dividers
on each side of the computer desk. In a lab setting, participants might not use
a game or an application like they would normally do. Instead of choosing their
preferred content, participants were given an application and instructed on how to
use it. Participants knew they were taking part in an experiment, although they
did not know what the experiment was testing. Still, the lab setting and procedure
might have an impact on the way in which the Interactive Storytelling applications
were experienced.
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In a fixed procedure, the time provided to get acquainted to the controls of an
application (instructions and training session) might be too long for some or too
short for others. This might be an issue for participants with little computer game
experience, who can get overwhelmed by the task at hand, as well as for very
experienced gamers. Only the Fahrenheit study contained a dedicated training
session which was over when everyone finished the training course integrated in the
game. For experienced users, instructions and training sessions (or waiting after
finishing a training quickly) could be perceived as boring. Participants reported no
issues with instructions or training sessions, although the usability of the Fahrenheit
controls was criticized by participants with low gaming experience.
A common issue for experimental studies involving media effects is the time
participants actually spend with the stimulus material. The applications used in this
dissertation were designed to last between ca. 5 (Emo Emma) and 20 (Façade, Dinner
Date) minutes, with the only exception being the game Fahrenheit, which is designed
for exposure of several hours. An advantage of short experience duration might be
that participants can recall their experiences better. Nevertheless, future Interactive
Storytelling applications will most likely last much longer and might result in different
experience dynamics. For instance, user involvement (presence, identification) and
perceived meaningfulness is likely to increase with longer exposures. At the same
time, some findings, e.g. about the importance of meaningful interaction on a story
level (global agency), should hold true for short as well as for longer exposures.
7.3.5 Experimenter Effects
To avoid experimenter effects, each study followed a double blind paradigm in which
neither the participants, nor the experiment supervisor, were informed about the
research purpose and hypotheses. The supervisor was trained and following a script
with written instructions for the experiment procedure. Whenever possible, a second
experimenter was present, for instance to deal with late show ups. To further limit
demand characteristics such as compliance, participants were informed that the
experiment supervisor was not connected to the research and that the treatment
material was neither created by any of the researchers in the project, nor by fellow
students. Participants were instructed to give their frank opinions since there were
no right or wrong answers. To avoid participants and experimenters to wonder about
the true intention of the research, supervisors explained that the experiments served
to measure the experiences of certain storytelling applications. Cover stories were
not necessary.
The aforementioned procedures to avoid social influences are also important to
limit the possible confounding effects of repeated measurements. Exposure to the
questionnaire after the first play session could influence the perception of the second
play session. In this dissertation, there are two studies with repeated measurements,
the Façade study from Chapter 5 and the Emo Emma study from Chapter 6. It might
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be that effects of replaying that we found in these studies are confounded with the
systematic effect of measuring (e.g. making participants aware of their experiences
and expectations). Since participants knew beforehand what the study was about
(i.e., user experiences), such confounding effects can be considered small. More
complex experiment designs however can overcome some of the difficulties associated
with multiple measurements. For instance, the Solomon four-group design is able
to differentiate between effects of a treatment and effects of pre-test measurements
by adding both an extra treatment and control group without pre-measurements
for comparative analysis. While this design increases the internal validity of any
pre-post experiment, it is more resource intensive and therefore less common than it
should be.
In the Emo Emma replay study, the play sessions were different since we compared
the effect of different user roles. To counteract the effects one session could have
on the perception of the other session, we used a balanced design with randomized
attribution to the starting role, resulting in half of the participants starting with
the actor role and the other half with the ghost role.
7.3.6 No Measure of Temporal Variations
Administering a questionnaire after exposure is unobtrusive as it does not interrupt
the participant’s experience, but such an approach lacks the measurement of temporal
variations. Our post hoc questionnaire asked participants to assess their experiences
during gameplay, but these experiences might be hard to recall exactly. In addition,
participants might go through phases of different experiences during exposure.
Furthermore, temporal variations in experiences might be an important outcome
for research in Interactive Storytelling applications, because good narratives, by
their very nature, elicit a range of affective responses overtime. Regarding video
game design, Pagulayan, Keeker, Wixon, Romero, and Fuller (2003) claim that
the success of a play environment is determined by the process of playing, not the
outcome of playing. Similarly, to get the best understanding of the enjoyment of
Interactive Storytelling, evaluating emotional experiences during interaction with
stories would be very beneficial.
While it would have been useful to ask participants about their experiences
during the exposure, intrusive measurements can disrupt the experience entirely (e.g.
Sears & Jacko, 2002), especially regarding flow and presence. We therefore decided
against intrusive measurements, and used short exposure segments that were rather
consistent in their dramatic arc and emotional content.
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7.3.7 Limitations of the Content Analysis
The content analysis in Chapter 5 made use of automatic and manual analysis. A
limitation of the content analysis study is that the manual analysis was based on
only one coder. Having at least two raters should decrease possible coding errors
and would allow assessing inter-rater reliability. Unfortunately, the amount of data
content made rating very time-consuming and limited funding did not allow for a
second coder. To reduce subjectivity, manual rating followed a pre-determined code
book with clear guidelines, and information on participants and conditions (session
order) was blinded. Furthermore, no hypotheses were made prior to the rating.
7.3.8 Lack of Replication
Within this dissertation, no study has been exactly replicated. While the measure-
ments (dependent variables) stayed almost identical, the study designs changed, e.g.
in terms of stimulus material (independent variable) and between and within group
comparison designs. An exact replication of an experiment would operationalize
both dependent and independent variables in exactly the same way as the original
study (Stroebe & Strack, 2014).
The two studies in Chapter 4 follow the same conceptual design. Study 2 can be
regarded as a conceptual replication of Study 1 with the only difference being the
stimulus material (Façade instead of Fahrenheit); the experiment procedure with the
interactivity manipulation and measurement of user experiences was identical. In
addition, Study 4 and Study 5 in Chapter 6 both follow a similar conceptual design
as well when investigating the influence of perceived agency (local vs. global).
Only Study 3, the replay study with Façade in Chapter 5, has no conceptual
replication. It featured an extensive content analysis of user interactions with the
system (manual coding of up to thirty thousand lines of dialogue) which did not
allow for replication in the context of this dissertation.
7.4 Future Research
7.4.1 Experience Dimensions
Even though our measurement battery covered a wide range of user experiences,
only a selection of all possible experience dimensions were addressed. For instance,
we did not address overall story believability in terms of coherence, and continuity.
Another dimension that is deemed to be interesting for evaluation is the likeability
of system controlled characters. While we already measure identification with the
own role, other characters could also be rated in terms of empathy and likeability.
Furthermore, in terms of user expectations, style and genre specifications could be
analyzed to get a better understanding how well a story fits to a certain genre and
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how it is perceived as such. The current user satisfaction scale addresses this only
rudimental.
Furthermore, the employed measurement battery in some cases only focused
particular subdimensions of a user experience. For instance, presence could be
measured in more discrete terms of social and spatial presence to give a better
understanding of the correlations between verbal and non-verbal user interactions and
the perception of presence. Similarly, curiosity measures could differentiate between
narrative related (e.g., story progression, character reactions and development) and
non-narrative related curiosity (e.g., exploration of the scenery or system boundaries).
Due to limited questionnaire length, we chose the most prominent dimensions while
avoiding overlaps with subdimensions of other constructs.
Another limitation is the use of the short-scale version within our replay studies
(Façade in Chapter 5, Emo Emma in Chapter 6). The short scale version of the
questionnaire includes items with the highest item-total correlation, which can result
in items covering only certain subdimensions of a user experience dimension. For
example, the two chosen items of the effectance scale focused on impact on events
(“My inputs had considerable impact on the events in the game”) and direct impact
(“I had the feeling that I could affect directly something on the screen”) but less on
global story impact than the complete scale did, which included “I could recognize
which events in the story I have caused with my inputs” and “I discovered how my
earlier actions influenced what happened later in the story”.
There is always a tradeoff between briefness and completeness. Future research
should continue to investigate which components make up a dimension. Using the
full scales rather than the short versions is therefore recommended.
7.4.2 Influence of Personalities and States
It is likely that different people respond differently to Interactive Stories. The study
of Soto-Sanfiel, Aymerichfranch, and Romero (2014), for instance, found moderate
effects of personalities on the experience of interacting with a movie. One particular
interesting result was that interactivity seemed to weaken the influence of personality
on the user experience of narrative content.
Within our studies, we treated all respondents as similar. We did not investigate
the influence of different personalities (e.g. media and content preferences) on
the experiences of Interactive Stories, nor did we measure baselines of traits and
states, such as affect or curiosity. While randomized distribution to conditions
should account for an equal distribution of different personalities, information about
participants’ states and traits could be useful for a better understanding of the
effects of Interactive Storytelling. For instance, baseline measures could be useful to
gain insights on mood changes within subjects caused by the treatment. Since we
were mainly interested in group differences and followed randomized group designs,
we omitted baseline measures. Future research can easily include baselines by
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administrating scales before exposure. Since the measurement of baselines could
already have an effect on the perception of following stimuli, a Solomon four-group
design is recommended as mentioned earlier in regard to limitations of the self-report
measure.
7.5 Conclusion
In this chapter I reviewed possible limitations of this dissertation regarding the use
of self-report measures, the external validity of the measurement battery, and general
limitations of the samples, setting and chosen study designs. While alternatives
to the self-report measure, such as implicit and physiological measures, overcome
some self-report limitations, offer more information, and allow to measure temporal
variations, they are often very time demanding, can be cost intensive and more
difficult to interpret.
The external validity of our measurement battery is supported by a factor analysis
that found 11 of the 14 user experience dimensions to form distinct factors. The
scale character believability did not form a factor on its own, items were confounded,
for example, with identification and aesthetic pleasantness. Future studies should
investigate this further as a reworked or alternative character believability scale
might be more useful.
Regarding more general limitations, the power of a study in which manipulation
effects can be found depends on effect sizes and sample size. Serious limitations can
be caused by sample sizes that are too large or too small (e.g. Cohen, 1992; Faul,
Erdfelder, Buchner, & Lang, 2009; Bakker, van Dijk, & Wicherts, 2014), especially in
the case of between-subjects study designs which need larger amounts of participants.
The Dinner Date study has a small sample with limited validity; findings have to be
discussed in the light of explorative findings.
All in all, we controlled for many possible limitations to create a reliable, valid, and
efficient measurement battery addressing the entertainment related user experiences
of Interactive Storytelling applications. The results of the first series of studies are
very promising; in the next chapter I will summarize and discuss the findings of this
dissertation and will further elaborate on future research directions.

CHAPTER 8
FINAL CONCLUSION AND DISCUSSION
Within this dissertation, I explored the appeal of Interactive Storytelling applications.
The main goal of this work was to get a better understanding of what makes the
concept of Interactive Storytelling unique and potentially enjoyable. Because prior
research on the user experiences of Interactive Storytelling was scarce the entire
research project was very exploratory in nature. First, given the novelty of the
field under study, I developed a more formal definition of Interactive Storytelling.
Next, based on entertainment theory, I identified 14 dimensions of user experiences
possibly related to the enjoyment of Interactive Storytelling applications. Finally, I
conducted a number of experimental studies to investigate the role of interaction,
replaying, different user roles, and perceived user agency on the user experience of
Interactive Storytelling.
8.1 Summary of the Key Findings
Chapter 2 reviewed existing definitions of Interactive Storytelling and showed that a
rigorous definition of the concept had thus far not been established. We identified
key elements that make Interactive Storytelling unique and defined Interactive
Storytelling as: “Computer-based interactive entertainment media that allow users to
intentionally influence a non-linear narrative, mediated by a storytelling engine”. The
fact that Interactive Storytelling is a type of entertainment media (and thus should
be experienced as enjoyable) and the notion that influence on the narrative should
be intentional (implying that users should be aware of this influence) complemented
prior ideas on Interactive Storytelling and guided the research in the remainder of
the dissertation.
In Chapter 3, I reviewed existing theories that explain user experiences of inter-
active and non-interactive narrative media and their relationship to enjoyment. I
extracted a broad range of user experiences that were likely to be related to the
enjoyment of Interactive Storytelling applications. Moreover, I categorized them
into experiences related to the appreciation of interactivity, the appreciation of
narrative, and affective outcomes (e.g. overall enjoyment and affect). Existing scales
to measure these concepts were selected from the literature and when not available,
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we developed new measurement instruments. The resulting measurement battery
was used in all empirical studies presented throughout the dissertation.
In Chapter 4, we studied the effects of interaction on the experience of narratives in
two experiments featuring participants either interacting with a computer mediated
story or passively watching a recorded sequence of the same application. Both
studies showed that granting interactivity significantly fuels the sense of effectance.
The first study found that our participants, having little experience with video
games, encountered usability issues using the commercial game Fahrenheit (e.g.
when trying to control both the character and the camera movement). Naturally,
these difficulties did not occur when merely watching a sequence. In a similar
fashion, effectance was only possible in the interactive condition and thus was rated
significantly higher. Enjoyment did not significantly differ between the two groups. A
suppression analysis showed that the negative effect of the interactivity manipulation
on character believability undermines the positive effect of heightened effectance,
thus limiting the total effect of the interactivity manipulation. The second study
overcame usability issues, using the interactive drama Façade, which has a simpler
interface, is closer to the concept of true Interactive Storytelling, and offers a natural
language interface. Interactive users of Façade perceived significantly higher presence
in the environment than non-interactive users and experienced more satisfaction of
their expectations (more positive and less negative affect). Overall enjoyment was
rated marginally higher in the interactive condition. However, curiosity, suspense,
flow, and aesthetic pleasantness were similar in the interactive and non-interactive
conditions. We concluded that providing interactivity does not necessarily lead to
intensified entertainment experiences.
Although the first two studies showed that interactivity fuelled the sense of
effectance, the effect was not as strong as expected. One interpretation is that
participants did not feel able to change the story significantly. Playing a story only
once usually does show how the story would have developed if the user had behaved
differently. To address this concern, in Chapter 5 we conducted an experiment,
featuring a replay condition. Thus, participants rated their experiences after two
play sessions of Façade. Playing twice significantly increased the perception of
interaction-related experiences (i.e., system usability, effectance, and flow) while
leaving experience aspects related to story and characters (e.g., suspense, identifica-
tion), affect, and overall enjoyment unchanged. Our content analysis, based on the
interaction transcripts (stage plays), revealed that the more effort Façade users put
into providing meaningful input, the less meaningful system responses they received.
As a response, users tended to provide less meaningful input during the second
session. This might have increased ease of use, effectance (due to simpler input),
and flow in the second session, but may have also made the experience less engaging
in terms of its narrative content. The Façade system seems to have a better overall
understanding of player input when it is less complex and when less effort is made
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to influence the story unless the system explicitly asks for input. This limits the
autonomy of the users. On the basis of this study, we concluded that replay is one
way to make agency more visible, by giving users the opportunity to change their
interaction with the system in the second play session. However, the perception of
agency is highly influenced by the meaningfulness of system responses. Our users
adapted to the sometimes erratic system responses during the second play session
which made the narrative interaction less engaging.
Preferably, Interactive Storytelling systems should make users’ agency on the
global, narrative level tangible without the need for replaying. A possible way
of making global agency tangible is by changing the role of the player from an
actor in the story to a more detached, ’authoring’ role. Therefore, in Chapter 6,
we examined the influence of different user roles on the perception of agency and
enjoyment with two studies. The first study, using the Interactive Storytelling
prototype Emo Emma, tested whether different player modes (actor mode, exerting
local influence vs. ghost mode, exerting more global influence) yield different types
of user experiences. We found that ghost mode yielded higher scores on effectance
and marginal on flow, autonomy and curiosity. Contrary to our expectations,
playing in actor mode did not improve character and event-related experiences
such as presence, character identification, and suspense. In a second experiment,
using the commercial application Dinner Date, we introduced a new way of making
perceptions of global agency tangible by providing sound signals when such agency
was (presumably) achieved. The perception of agency was manipulated through
two versions of introductions that participants were randomly assigned to, claiming
that feedback sounds signal local agency or global agency respectively. Results
showed the application was more reciprocal (autonomy), interesting (curiosity), and
immersive (flow) for participants in the global agency group. Overall enjoyment
and affective responses did not differ between groups. From these two studies, we
concluded that providing more freedom and autonomy, as found in ghost mode, and
more meaningful effectance, as a result of global agency, could be unique drivers for
the enjoyment of Interactive Storytelling applications.
Chapter 7 elaborated on the methodology used in the empirical studies. Using a
principal component analysis (PCA), we showed that the user experience dimen-
sions derived from theory also empirically form separate factors, supporting our
measurement structure: The measurement battery thus turns out to be valid in
terms of distinctive dimensions. However, other methodological facets limited the
generalizability of the experimental results, such as small sample sizes used in the
experiments and small effect sizes, observed especially in the case of the Dinner
Date study in Chapter 6. We concluded that although the measurement battery is a
reliable and valid method to address the user experience of Interactive Storytelling
applications, its usefulness relies heavily on solid study designs with enough power
to detect small effects reliably.
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8.2 Unique Design Features and Experiences of
Interactive Storytelling
Based on our definition, Interactive Storytelling must be entertaining and must
provide intentional interaction with a non-linear narrative. Throughout our studies,
we found that Interactive Storytelling applications should give feedback on this
interaction to make users aware of it.
Obviously, interactivity is the most prominent feature of Interactive Storytelling,
which sets it apart from non-interactive narrative entertainment media such as
books and movies. Differentiating it from other interactive entertainment media,
especially video games, is more difficult. In theory, the complexity of user options
to meaningfully influence the story progression differentiates Interactive Storytelling
from story-based video games. The idea behind Interactive Storytelling lies in
generative content that allows for different story progressions in each play session.
Interactive Storytelling is not about ’stories on rails’ that follow pre-authored content
with occasional digressions. Instead, the uniqueness of Interactive Storytelling lies in
the global agency it should provide to users (e.g. Murray, 1997; Crawford, 2005). As
defined in Chapter 3, global agency entails the perception of users about impacting
not only local events (handling physical objects, interacting with virtual characters)
but also global events (the storyline, its development, and its outcome). Thus, when
global agency is granted, user actions perceive to have a strong impact on the course
and progression of a narrative, leading to completely different endings.
The Interactive Storytelling application Façade serves as a good example for
Interactive Storytelling applications. It offers different story progressions and
endings based on the mode of user influence (Mateas & Stern, 2005). A player that
manages to mediate between the arguing couple will deescalate and reach a positive
ending, whereas a player taking side with one of the characters or misbehaving
completely will be confronted with a negative ending. While Façade shares a
lot of concepts known from video games (controlling a character in a simulated
environment, interacting with objects and other characters using keyboard and
mouse), the topic (mediating a marital crisis of friends) and the interaction (natural
language interface) set it apart from traditional video games. Thus, Façade is coined
as interactive drama (Mateas & Stern, 2005), a simulation of social conflicts, and
does not offer common game concepts such as scores, missions, levels, rewards.
Façade uses artificial intelligence to simulate the character behavior and features
a natural language interface (Mateas & Stern, 2003), which enables the user to
choose when and what to say compared to other narrative stories in which the user
is only given a small number of fixed choices. Kelso, Weyhrauch, and Bates (1993)
define this as highly interactive. What makes the differentiation difficult is that
video games are one of the possible implementations of Interactive Storytelling, thus
entertaining Interactive Storytelling applications are often compared to video games.
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As one reviewer of Façade put it in The New York Times Arts Section (2005): “This
is the future of video games”.
8.3 The Relation of Specific Experiences to Media
Enjoyment
Our main finding is that the perception of global agency is relevant for a genuine and
unique Interactive Storytelling user experience: To have a meaningful Interactive
Storytelling experience, users need to have influence and receive feedback on a story
level. In digital media, meaningful feedback is a pre-condition of effectance and
autonomy, which in turn are established drivers of interactive enjoyment (Klimmt,
Hartmann, & Frey, 2007). The present research implies that Interactive Storytelling
environments may face a specific challenge to make users aware of their agency
relating to story developments. Replaying is one way to do make users aware of their
global agency, but, as will be discussed later, narrative techniques like foreshadowing,
or interventions by story characters relating how user actions have influenced their
behavior, could increase the perception of agency without the need for replaying.
Another design challenge to Interactive Storytelling is that, whereas non-linear
narratives can be designed in a way that the order of events has a maximum impact
on the recipients’ entertainment experience (e.g., build up character identification,
curiosity, and suspense), interactive Storytelling applications feature non-linear
narratives, with different arcs and outcomes. The development of an interactive
story relies on user choices, which makes it difficult to offer the structured and
carefully crafted experiences non-interactive narratives provide. One way to face
this challenge is by producing extremely convincing social interactions with digital
agents (Bates, 1992; Mateas, 2002; Green, Brock, & Kaufman, 2004), as well as
presence-evoking environments (Murray, 1997; Vorderer & Bryant, 2006), in order
to maintain suspension of disbelief despite full story control.
The appeal of Interactive Storytelling might be hampered by a limited under-
standing of what is expected from the user in an Interactive Storytelling setting
like Façade or by a lack of usability (Blythe, Overbeeke, Monk, & Wright, 2007).
Such problems especially affect inexperienced users. Our first study showed that
interactivity allows for effectance but can easily cause usability issues with inexperi-
enced users. In a movie, it is easier to focus on story and character development
when not distracted by a plenitude of time-critical tasks (meant to cause suspense).
This finding might also explain why character believability was significantly higher
for participants in the non-interactive condition of the first study. Since Interactive
Storytelling applications might attract gamers and non-gamers alike, interfaces and
system demands have to be balanced in a way that is neither overwhelming to
non-gamers nor underwhelming to experienced users.
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Furthermore, some users might like the concept of Interactive Storytelling more
than others. We found indication that users vary a lot in the kind of agency they
prefer. Female users seem to care more about characters whereas males seem to care
about characters less when they have strong influence: In the Emo Emma study
(Chapter 6), males experienced greater enjoyment in the ghost mode, which offers
more control, freedom, and character detachment. In contrast, females preferred the
actor mode, in which they experienced a stronger communicative involvement and
thus a closer connection to both the character they controlled and the character they
interacted with. In the Dinner Date study (Chapter 6) we found men to identify
less with a protagonist when they have power over his destiny, but the opposite
for women. These findings extend previous video game research, which suggests,
that for male players, a more detached sense of control might be more appealing
(Brunner, Bennet, & Honey, 1998; Jansz & Tanis, 2007).
8.4 Discussion
The most important finding in this dissertation is arguably that the perception of
global agency fuels effectance and flow. When playing the Interactive Storytelling
application Façade (Chapter4) user perceived significantly more effectance and flow
during the second play session. In the application Emo Emma, introducing more
agency in ghost mode, resulted in significantly more effectance compared to the
actor mode. Granting the perception of global agency resulted in significantly more
experience of flow in Dinner Date (both Chapter 6).
However, we did not find a clear link between global agency and the experience
of narrative related dimensions, such as aesthetic pleasantness, identification, and
outcome variables like curiosity, suspense, and overall enjoyment. In the first study,
possible effects of interactivity on the enjoyment were undermined by usability
issues. Overcoming these issues in the second study, using the application Façade,
did not suffice to create the perception of global agency. Introducing a repeated
exposure increased the perception of effectance on a story level, but also revealed
that the system tends to fail to give meaningful responses with more elaborate
user input. As a result, users have to adapt to the system, use simpler and shorter
utterances, to the point of reacting with two- or three-word sentences (e.g., “yes,
please” and “this is nice”), which reduces user autonomy and limits the quality
of user interactions. Interaction on a more sophisticated level (e.g., “you two
should cherish the good memories and value your marriage”) is often impossible,
as the system cannot understand complex user intentions. This is also true for
Emo Emma, which analyzes speech input and is very limited in giving meaningful
system responses. Dinner Date solves this partly by offering an interface system
using symbols, which makes it easy for the system to compute user input, but in
turn limits user autonomy and does not allow for complex interactions. Crawford
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notes that the meaningful interactions between user and system are crucial for real
Interactive Storytelling applications and that a refined symbolic language might be a
promising solution (Crawford, 2005). Nevertheless, this would require users learning
a symbolic language rather than systems improving natural language processing.
On the one hand, forcing users to learn a symbolic language might limit usability
and thus the appeal of future applications. On the other hand, systems that fail to
give meaningful input do not live up to the promises of Interactive Storytelling and
cannot provide a unique entertainment value.
8.4.1 Current Interactive Storytelling Applications Are Still Limited
Overall, we found that current Interactive Storytelling applications are still limited,
even when developers consider them as technically mature. Current applications,
including state-of-the-art Interactive Storytelling applications, fall short in providing
either autonomy or global agency. As a result, users of Interactive Storytelling
applications may perceive these applications not to deliver the entertaining experience
they expect. Clearly, it is very difficult to study the possible appeal of Interactive
Storytelling when there is no perfect example of it available. The limitations in
the natural language interaction with Façade, which led to the system occasionally
not understanding user intentions and thus giving non-meaningful feedback, might
explain the insignificant differences in enjoyment in the replay study (Chapter 5)
and the only marginal differences when manipulating interaction (Chapter 4).
Another issue is the duration of content, which is too short for most prototypes
and very long for most commercial applications. For instance, Emo Emma was very
short and did not allow for many different story progressions. While our studies
with Façade, Emo Emma, and Dinner Date offered the complete duration of the
content, the study using Fahrenheit featured only the first parts of the game and
was thus limited in portraying the development of the story and global agency, as
discussed in Chapter 7. Additionally, this study was limited by usability issues that
undermined possible effects of the interactivity manipulation.
We manipulated the perception of global agency in the Dinner Date study (Chap-
ter 5) by introducing fake feedback signals, since the application is very limited in
providing real global agency. Dinner Date always has the same ending, replaying
would have immediately debunked our deception of global agency. Illusion of inter-
activity might be experienced similarly to real interactivity, but if users play the
same application more than once, however, they might find out about these ‘tricks’,
undermining suspension of disbelief. For real Interactive Storytelling applications,
faking global agency, as we did in the Dinner Date study, is not a realistic option
and designers should pursue new ways of eliciting global agency perceptions that
can be repeated.
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8.4.2 Techniques to Make Global Agency More Tangible
As mentioned already, meaningful feedback on user input is one important driver
for the perception of local and global agency. One way to perceive the impact on
the story and experience different story progressions is replaying, as investigated
in Chapter 5. Façade is meant as a replay story, that is a story that reveals new
information each time it is played (Murray, 1997). Next to replaying, there are
techniques to make global agency more pronounced within one play session.
In the course of this work, the entertainment industry published several commer-
cially successful applications blending movies and games. While the level of influence
on the narrative is often still limited, some ideas and key findings of this dissertation
can also be found in these new products. For instance, the adventure game The
Walking Dead (Telltale Games, 2012) features a feedback system that tells the player
when her actions had an impact on another character and are likely to influence
the course of the story (e.g., “Clementine will remember this.”, “You didn’t side
with Kenny.”). It also shows the percentage of players that made the same/opposite
decision (most often there are only two alternatives at crucial decision points, e.g.
save the life of another character or leave him or her behind, team up with or vote
against someone, lie or tell the truth).
The game Fahrenheit uses split screens to create a sense of urgency (e.g. showing
a police officer in a second screen that slowly approaches the bathroom in which the
player tries to hide a corpse). A technique to show what would happen if the player
does not change the course of the story is the foreshadowing, implicitly hinting at
future events, and flashforwarding, explicitly showing future events (Bae & Young,
2008). These glimpses into the future are popular in fiction, films, and games to
create curiosity (Wouters, Oostendorp, Boonekamp, & Spek, 2011) and suspense
(Chatman, 1978), and could be used in Interactive Storytelling to improve the sense
of global agency as well.
Similarly, flashbacks can be used to show the user how past actions influenced the
presence, which should increase the sense of global agency as well (Bae & Young,
2008). A more organic approach is to show player impact through character behavior,
without explicitly relying on flashbacks. For instance, a virtual character might help
the player in return while explaining her behavior “I still don’t like you, but you
saved my life and therefore I owe you”.
Another method is to allow the player to revert time and immediately experience
how different behavior results in a different progression of the story. The interactive
drama adventure game Life is Strange (Square Enix, 2015) features this idea and
even allows the user to fast forward time again until new interaction points are
presented, to avoid tedious repetition of known scenes. Nevertheless, autonomy
to change the course of the story seems to be very limited and the process of
experiencing a scene, failing an objective, reverting time, fast forwarding to a new
interaction point and then experiencing an alternative outcome can get repetitive.
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8.4.3 A Vision of Interactive Storytelling
The future of Interactive Storytelling benefits from the ongoing progress in the
domain of Artificial Intelligence (Riedl & Bulitko, 2013), allowing virtual characters
to understand more complex user input and give meaningful feedback to increase
character believability. Future systems may be able to create engaging stories with the
help of a drama manager component, offering users a plenitude of emotionally-charged
choices throughout an Interactive Story (e.g. Crawford, 2005). Murray (1997)
proposed the Holodeck from the science-fiction series StarTrek® as an immersive
environment for Interactive Storytelling, serving as a guiding metaphor for researchers
since then (e.g. Cavazza et al., 2000; Cavazza, Lugrin, Pizzi, & Charles, 2007; Aylett,
Louchart, & Weallans, 2011; Riedl & Bulitko, 2013). The fictive Holodeck is best
described as a Virtual Reality environment without the need of wearable technology.
It is depicted as a room that simulates characters and environments using tactile
holographs, allowing users to experience fictional realms in a contained and (usually)
safe environment. This environment can be used for training and entertainment
purposes.
We might not live long enough to see such a technology becoming a mainstream
reality. Virtual Reality, however, in the form of motion-sensitive head-mounted
displays (e.g., Oculus Rift, Sony Morpheus, Samsung Gear VR, and HTC Vive) is
already a fast evolving commercial reality right now (e.g. Biocca & Levy, 2013).
This technology is expected to revolutionize storytelling, allowing users to experience
a story with a high degree of immersion. These technical advances may induce
suspension of disbelief and massively increase the perception of actually being present
in a mediated world (Steuer, 1992; Lugrin et al., 2010). Most Virtual Reality movie
experiences allow the user to look around and observe events, but, so far, rarely
allow for direct interaction with characters on a narrative level. The ultimate aim of
this vision is a simulation that allows realistic interactions with virtual objects and
characters, creating a believable world that allows stories, co-created by the user, to
emerge. While immersion is not part of our definition of Interactive Storytelling,
we believe it will improve the experience of Interactive Storytelling by making it
more realistic and lifelike. This might be due to the analogy between Interactive
Storytelling and life itself: actions can have unpredictable outcomes and humans
tend to turn real life experiences into narratives. For example, Bruner (1991) argues
that the experience and memory of human life events is mainly organized in the form
of narratives and that human communication makes intensive use of storytelling.
Stories help us develop our inner resources in order to cope with real life issues,
e.g. growing up (Bettelheim, 1976). Therefore, Interactive Storytelling is not only
about pure entertainment, but also about generating valuable life experiences (as
discussed under the term eudaimonic appreciation in Chapter 3; Oliver & Raney,
2011). The increased realism and sensory immersion through virtual reality should
both intensify hedonistic and truth-seeking eudaimonic experiences.
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8.5 Directions for Future Research
8.5.1 Interactive Storytelling and Social Aspects
In our explorative research, we focused on single user experiences when interacting
with a digital narrative and autonomous characters. However, we experienced social
context to add another layer of entertainment when using Interactive Storytelling
applications with friends and when observing an audience playing together at a
public exhibition of Façade: users and observers interact with each other to discuss
possible actions and system reactions. Elson, Breuer, Ivory, and Quandt (2014)
emphasize social context as important in video gaming. They argue that traditionally,
experimental studies on video game experience focused on an isolated playing
experience with computer-controlled characters. Some recent studies, however, found
that the presence of others in the game generally increases affect and enjoyment
(Gajadhar, de Kort, & IJsselsteijn, 2008; Weibel, Wissmath, Habegger, Steiner, &
Groner, 2008) and physical arousal (Ravaja et al., 2006). These effects seem to be
even stronger when playing with friends rather than strangers (Ravaja et al., 2006).
Bowman, Weber, Tamborini, and Sherry (2013) found that player performance
and thus feelings of competence increased through the sheer presence of others.
These studies demonstrate that experiences of games can be influenced by social
variables. Following Self-Determination Theory, the need for social relatedness could
be satisfied by co-playing in front of the same screen or by playing with others in
the same application, connected through computer systems. Future research on
the experiences of Interactive Storytelling should therefore investigate the effects of
playing interactive narratives with the presence and social interaction of friends or
other participants.
8.5.2 Extending the Measurement of Interactive Storytelling User
Experiences
The measurement approach presented in this dissertation is useful for the evaluation
of current and future systems alike. Future studies should further test reliability and
validity of our measurement toolbox with different Interactive Storytelling systems,
with a major focus on virtual reality implementations (see section on the vision
of Interactive Storytelling). As discussed in Chapter 7, the measurement battery
could be extended with additional experience dimensions and subcategories for the
existing scales to allow for a more extensive evaluation.
Furthermore, future research could focus on global agency, one experience that is
unique to Interactive Storytelling. Based on the suggestions on making global agency
more tangible, future studies should investigate promising techniques and conditions
in which these increase the experience of global agency. Promising ways are, for
instance, foreshadowing (to induce curiosity), suspense, and the need for interaction.
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Future studies could test possible interaction effects across the elements that
we manipulated (e.g. replaying, local vs. global agency, actor vs. ghost user
roles). Other interesting variables to investigate are different types of interaction, for
example, natural language interaction vs. the selection of predetermined sentences,
or continuous interaction vs. interaction at fixed points (see Endrass, Klimmt,
Mehlmann, André, & Roth, 2011).
For designers of Interactive Storytelling applications, it is relevant to know which
part of a story elicits certain experiences. This suggests temporal variations could
be measured with unobtrusive means. The process of experiencing a story is also
very interesting from an entertainment research perspective and future works could
use implicit and physiological measurements to allow for evaluation of emotional ex-
periences during interaction with stories. This especially relevant when investigating
longer complete experiences, having participants playing for one hour and more.
Furthermore, future studies could investigate differences between user groups. Our
research, for example, indicates possible gender differences regarding the experience
and impact of global agency and identification, which could be further investigated.
Also, differences in gaming experiences could have an impact on user expectations,
usability, and other user experience dimensions of Interactive Storytelling applica-
tions. Finally, other personal characteristics and preferences (e.g. for passive vs.
active story engagement) could impact the user experience as well (see Vorderer,
Knobloch, & Schramm, 2001).
Summarizing, Interactive Storytelling is a promising new technology at the inter-
section of different research fields, media and emerging technologies (e.g., artificial
intelligence, virtual reality, generative content), offering plenty of application possibil-
ities. This dissertation aimed to advance insights into drivers of appeal of Interactive
Storytelling both theoretically and empirically, and to provide the means to evaluate
future applications.
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SUMMARY
Interactive Storytelling is a promising new technology at the intersection of different
media, research fields, and emerging technologies (e.g., artificial intelligence, virtual reality,
generative content), offering plenty of application possibilities. This work explores the
appeal of Interactive Storytelling applications to get a better understanding of what
makes the concept unique and potentially enjoyable. Given the recency of the field under
study, we developed a formal definition of Interactive Storytelling and identified fourteen
dimensions of user experiences possibly related to the enjoyment of Interactive Storytelling
applications. Finally, we conducted a number of experimental studies to investigate the
role of interaction, replaying, different user roles, and perceived user agency on the user
experience of Interactive Storytelling.
Interactive Storytelling pursues the vision of making the experience of narratives truly
interactive, by letting users make meaningful decisions, e.g. influence the fate of characters,
and thus co-create the story. The users’ impact on the narrative should be intentional
and users should be aware of this influence to experience agency. While the experience of
Interactive Storytelling overlaps in part with experiences known from playing narrative-
laden video games or watching movies, researchers and designers envision it to become an
entirely new type of media. Envisioned applications of Interactive Storytelling often lie in
the field of modern literature, education, and therapeutic treatment.
The aim of this work was to provide a comprehensive analysis of Interactive Storytelling’s
properties using a theoretical framework based on entertainment theory, resulting in
fourteen user experience dimensions. We categorized these into experiences related to the
appreciation of interactivity, the appreciation of narrative, and affective outcomes (e.g.
overall enjoyment and affect). Existing scales to measure these concepts were selected from
the literature and where not available, we developed new measurement instruments. The
resulting measurement battery was used in all empirical studies presented throughout the
dissertation.
From our perspective, Interactive Storytelling needs to provide users with a sufficient level
of entertainment to succeed as a new medium. For this reason, our secondary goal was to
investigate how user experiences unique to Interactive Storytelling relate to enjoyment. This
is crucial for the design and user experience evaluation of present and future applications,
entertainment products and serious applications alike.
This dissertation covers five experimental studies that examine the user experience of
different storytelling applications. We studied the effects of interaction on the experience
of narratives in two experiments using the applications Fahrenheit (N = 80) and Façade
(N = 68), featuring participants either interacting with a computer mediated story or
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passively watching a recorded sequence thereof. Both studies showed that interactivity
significantly fuels the sense of effectance. However, most other experience dimensions
were not significantly affected, hence we concluded that providing interactivity does not
necessarily lead to intensified entertainment experiences.
The third experiment (N = 50) explored the role of interaction further, this time
in relation to perceived effectance or agency, to explain the enjoyment of Interactive
Storytelling. We let participants play the application Façade twice to see how their
increasing experience with an Interactive Storytelling platform alters user actions and
experiences. We conclude that replay is one way to make agency more visible; at the
same time the perception of agency is highly influenced by the meaningfulness of system
responses.
Based on the results of the previous experiments, we developed the hypothesis that the
perception of global agency is a key determinant of enjoyment in Interactive Storytelling
environments. Global agency is the users’ awareness that they do not only impact local
events (handling physical objects, engaging in social interactions) but also global events (the
story plot, its development, and its outcome). Two final experiments tested the effects of
manipulating perceived global agency on user experiences. The first experiment examined
two different user roles (local: “actor” vs. global: “ghost”) in the Interactive Storytelling
system Emo Emma (N = 34). To test the effects of agency, participants played both roles,
and reported user experiences after each session. In the second study, we manipulated the
perception of local and global agency by adding sonic feedback to the commercially available
interactive narrative Dinner Date (N = 46). The perception of agency was manipulated
through two differing introductions participants were randomly assigned to, claiming that
the feedback sounds signal local agency or global agency respectively. Results showed the
application was more reciprocal (autonomy), interesting (curiosity), and immersive (flow)
for participants in the global agency group. We conclude that more freedom and autonomy,
as found in the ghost mode, and more meaningful effectance, as a result of perceived global
agency, could be unique drivers for the enjoyment of Interactive Storytelling applications.
Overall, we found that current Interactive Storytelling applications are still limited
in providing either autonomy or global agency. We argue that for genuine Interactive
Storytelling experiences, users need to perceive interactions with a system as meaningful
and we offer some ideas to make interactions more tangible. This dissertation advanced
insights into the enjoyment of Interactive Storytelling both theoretically and empirically,
and provides the means to evaluate future applications.
SAMENVATTING
Interactive Storytelling is een veelbelovende technologie op het kruispunt van verschillende
media, onderzoeksgebieden en opkomende technologieën (b.v. kunstmatige intelligentie,
virtual reality, generative content), waardoor er meer dan genoeg toepassingsmogelijkheden
zijn. Deze dissertatie onderzoekt de aantrekkingskracht van Interactive Storytelling om beter
te kunnen begrijpen wat het concept uniek maakt en potentieel vermakelijk. Aangezien het
bestudeerde vakgebied jong is, hebben we een formele definitie van Interactive Storytelling
ontwikkeld en hebben we veertien dimensies van gebruikerservaring geïdentificeerd die
verband kunnen houden met het vermaak van toepassingen van Interactive Storytelling.
Uiteindelijk hebben we een aantal experimentele onderzoeken uitgevoerd om de rol van
interactie, opnieuw spelen, verschillende gebruikersrollen en ervaren agency van de gebruiker
op de gebruikerservaring van Interactive Storytelling te bestuderen.
Interactive Storytelling volgt de visie om de ervaring van verhaallijnen echt interactief te
maken door gebruikers betekenisvolle keuzes te laten maken, b.v. het lot van personages
bepalen, en zo het verhaal te cocreëren. De impact van de gebruikers op het verhaal zou
intentioneel moeten zijn en gebruikers zouden zich bewust moeten zijn van de invloed om
agency te ervaren. Hoewel de ervaring van Interactive Storytelling gedeeltelijk overlapt met
ervaringen die men kent van het spelen van verhalende computerspellen of het kijken van
films, geloven onderzoekers en ontwerpers dat het een heel nieuw type media kan worden.
Bij toepassingen van Interactive Storytelling wordt vaak gedacht aan het vakgebied van
moderne literatuur, onderwijs en therapeutische behandelingen.
Het doel van deze dissertatie is om een allesomvattende analyse te geven van de kenmerken
van Interactive Storytelling, gebruikmakend van een op entertainment theory gebaseerd
theoretisch framework, met als resultaat veertien dimensies van gebruikerservaring. We
categoriseren deze in ervaringen met betrekking tot de waardering van interactiviteit,
waardering van verhaallijn en affectieve gevolgen (b.v. algemeen vermaak en gevoel). Er
zijn bestaande schalen gekozen om deze concepten te meten en waar deze niet beschikbaar
waren, hebben we nieuwe meetinstrumenten ontwikkeld. De resulterende meetbatterij werd
in alle empirische onderzoeken gebruikt die in de dissertatie gepresenteerd worden.
Onzes inziens moet Interactive Storytelling gebruikers van een voldoende amusements-
niveau voorzien om te slagen als nieuw medium. Daarom was ons secundaire doel om
te onderzoeken hoe gebruikerservaringen die uniek zijn voor Interactive Storytelling met
vermaak samenhangen. Dit is cruciaal voor het ontwerp en de evaluatie van gebruikerser-
varing van huidige en toekomstige toepassingen, zowel voor vrijetijdsproducten als serieuze
toepassingen.
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Deze dissertatie behelst vijf experimentele onderzoeken die de gebruikerservaring van
verschillende “storytelling”-toepassingen bestuderen. We hebben de effecten van interactie
op de ervaring van verhaallijnen bestudeerd in twee experimenten waarin we gebruik maak-
ten van de toepassingen Fahrenheit (N = 80) en Façade (N = 68), waarin participanten óf
interacteerden met een computergemedieerd verhaal, óf passief naar een opname daarvan
keken. Beide onderzoeken lieten zien dat interactiviteit een significant effect had op het
gevoel van invloed. Echter, de meeste andere ervaringsdimensies werden niet significant
beinvloed, waardoor we concludeerden dat het verschaffen van interactiviteit niet per se
leidt tot een intensievere entertainmentervaring.
Het derde experiment (N = 50) verkende het effect van interactie verder, deze keer met
betrekking tot ervaren invloed of agency, om het vermaak van Interactive Storytelling te
verklaren. We lieten participanten de toepassing Façade twee keer spelen om te kijken hoe
de groeiende ervaring met een Interactive Storytelling-platform hun acties en ervaringen
veranderde. We concludeerden dat opnieuw spelen een manier is om agency zichtbaarder
te maken; tegelijkertijd wordt de ervaren agency sterk beinvloed door de veelzeggendheid
van de systeemrespons.
Gebaseerd op de resultaten van de vorige experimenten ontwikkelden we de hypothese
dat de perceptie van globale agency een cruciale determinant is voor vermaak in omgevingen
met Interactive Storytelling. Globale agency is het besef van de gebruikers dat ze niet
alleen invloed hebben op plaatselijke gebeurtenissen (met fysieke objecten omgaan, zich
betrekken in sociale interactie), maar ook globale gebeurtenissen (de verhaallijn, haar
ontwikkeling en haar conslusie). Twee laatste experimenten testten het effect van het
manipuleren van de globale agency op de gebruikerservaringen. Het eerste experiment
bekeek twee verschillende gebruikersrollen (plaatselijk: “actor” versus globaal: “ghost”) in
het Interactive Storytellingsysteem Emo Emma (N = 34). Om de effecten van agency te
testen, hebben participanten beide rollen gespeeld en gebruikerservaringen gerapporteerd
na elke sessie. In het tweede experiment hebben we de perceptie van plaatselijke en globale
agency gemanipuleerd door auditieve feedback toe te voegen aan de commercieel beschikbare
interactieve verhaallijn Dinner Date (N = 46). De perceptie van agency werd gemanipuleerd
door middel van twee verschillende introducties waar participanten willekeurig aan waren
toegewezen, waarin werd geclaimd dat de feedbackgeluiden respectievelijk plaatselijke
of globale agency signaleerden. Resultaten lieten zien dat de toepassing wederkeriger
(autonomie), interessanter (nieuwsgierigheid) en meeslepender (flow) was voor participanten
in de globale agencygroep. We concluderen dat meer vrijheid en autonomie, zoals in de
“ghost mode”, en betekenisvollere invloed, resulterend uit waargenomen globale agency,
unieke determinanten kunnen zijn van het vermaak van toepassingen van Interactive
Storytelling.
Over het algemeen hebben we gevonden dat toepassingen van Interactive Storytelling
nog steeds beperkt zijn in het verschaffen van autonomie of globale agency. Wij betogen
dat voor authentieke ervaringen van Interactive Storytelling, gebruikers de interacties met
een systeem als betekenisvol moeten ervaren en we bieden enkele ideeën om interacties
tastbaarder te maken. Deze dissertatie heeft zowel theoretisch als empirisch inzichten naar
voren gebracht over determinanten van de aantrekkingskracht van Interactive Storytelling
en biedt de methode aan om toekomstige toepassingen te evalueren.
